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TREASURERS REZORG: 


THE MAINE AGRICULTURAL EXPERIMENT STATION, 
In account with 
THE UNITED STATES APPROPRIATION. 


RECEIPTS. 

From the Treasurer of the United States, as per appropria- 

tion for the year ending June 30, 1891..........2.2200 sees $14,999 37 

EXPENDITURES. 

Construction and repairs..-.----...cseeeee ceenec es Sac ee $77 57 
TTBS A6Boeo pass coco moadacod Gates coHecooqgses 5 5955000552- 170 38 
Field and feeding......... aia eietan ole smi iiete ee alte ie ei 1,625 75 
General CXPENSC-...se cece cece ee reece cece reece tees teeeee 149 29 
Salaries sciac oseeeee nesses See e sainw nialaele claus elope teciciers cores 9.051 49 
Horticultural Department. ...-2. e+e esee cere cece eee ceeees 453 14 
Library .- 22 22200 ne ne 20 cone eens cone cone cn en cece wecccn ce 93 33 
Printing. -~----------- SORA nates So scoceeeeeoc ce wees cccees 1,831 39 
Stationery and Postage ....-. sees sees eecec cree cree ceeee 5: 97 03 
Travelling expenses .--+seeeseeseeeeeeeeeee ie elaine ane 182 76 
Veterinary Science ...c.c cece ceccee cece cecces secsceccees ae 49 71 
Water supply.--...-----+++- asics sas Fansso5 ats soot: 1,300 00 
Chemical Laboratory ---...---. Pee ec eee Bas coas sei cee 440 39 
Botany and Entomology «-- +++ eseeee eee ceserereces reese 26 95 
Fertilizer inspection --.-..-. HceponcUCOcaTe Cooma daDscioc 5 550° 190 34 
Meteorology.---.++++++ aenme an eelap ae amiain'as lena -no=ses0 24 35 
Trustee CXPCMSES --+- cece ccencceeresecececsetesesccccceces 48 50 


$15,812 37 


‘DI RECTORS REPORT. 


M. C. Fernald, Ph.D., President Maine State College : 


Sir:—The report of the Maine Experiment Station for 1891, 
which is herewith submitted, contains, it is believed, evidence that 
the work of the Station is increasing, not only in amount, but 
importance. During no year of the Station’s existence has so 
large a percentage of its funds been applied directly to actual 
experimental work, as in the year which now ends. Previously it 
has been necessary to use quite a percentage of the funds in 
procuring the required equipments for the various departments, 
but now that the needed appliances are fairly well supplied, it is 
reasonable to expect more extensive and more varied experi- 
mentation than has heretofore been possible. 


LIMITATIONS OF THE STATION RESOURCES. 


It is probable that only those who-are directly concerned in the 
management of the Station realize the extent of the demands 
made upon it for work along the various agricultural lines. We 
have in the State of Maine stockmen, dairymen and fruit growers, 
and to each of these classes of producers are presented many 
problems of great economic importance. More and more are 
agriculturists looking to the work of the experiment station as a 
means of solving these problems and the dairyman is not less 
backward than the fruit grower in asking that he receive his fair 
share of attention. 

In view of the requirements that are laid upon the Station, 
$15,000 is not a large sum of money, although to some it may 
seem to be. 

It should be remembered, however, by those who have a feeling 
of disappointment in what is being accomplished, if there are 
such, that each line of work requires a specialist with special 
apparatus. It should also be remembered that the scientific 
problems pertaining to agriculture can not be solved at a uniform 
rate of so many per day or year as we would manvfacture boots 
or chairs or any other commodity. If through accident, unfore- 
seen circumstances or an error of judgment in the regulation of 
conditions, an investigation becomes a failure in the season of 
1891, it must wait for a repetition until 1892, with no guarantee 
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of suecess then. There is nothing mechanical about the work 
of the investigator. He must wait for the place and the hour 
when he can with certainty declare a new truth or point out a 
new application of an old truth. 


Tue Ferrinizer ConTROL. 


As has already been pointed out, the inspection of fertilizers is 
at the present time made possible through the use of money 
appropriated by the United States Government. In no other 
state is this the case. It is certainly unfortunate that in Maine 
we are following a policy which appears to be condemned every 
where else, for in all other states where a fertilizer control system 
exists, it is supported by funds obtained either from licenses on 
the sale of fertilizers, or from direct appropriations by the state. 
At a meeting of the Association of Land Grant Colleges and 
Experiment Stations held at Champaign, Ill., the peculiar relation 
which the Maine Experiment Station sustains in this particular 
was sharply pointed out. It is certainly very undesirable that 
our Station should attain notoriety of this kind. In view of the 
fuct that the course pursued at this Station is in this respect not 
in accord with usage elsewhere, and because there is so pressing 
a demand for the use of more funds in the actual work of experi- 
ment and investigation, I feel compelled to recommend that some 
means be devised for carrying on the fertilizer inspection without 
drawing upon the Government Appropriation. 

It may be proper to notice briefly in this connection a complaint 
which is made yearly, and which may now be regarded as chronic, 
in regard to the publication of the Station analyses of fertilizers. 
It is claimed by those who find fault, that the results of the 
inspection should be made known before the time when farmers 
find it necessary to purchase fertilizers in the spring. To say that 
this can not be done is a statement of fact, and though the 
briefest, it may not be a convincing argument with which to meet 
the complaint. If, however, the farmers of the state could 
understand the matter as fully as do the officers of the Station, 
no argument would be required to assure them of the impossibility 
of going into the markets and collecting two hundred or more 
samples of fertilizers, representing seventy-five brands, analyzing 
these samples, making up the report and publishing it before the 
month of May opens. The fact that the older fertilizer control 
stations, such as those in Connecticut, Massachusetts and New 
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Jersey, do not publish the results of their inspection until as late 
as July, August and September, or at least did not in the year 
1891, should convince any who may be dissatisfied that the Maine 
Station is not derelict in duty. It certainly would be of advan- 
tage if the results of the inspection could be known earlier, and 
there would be general approval of any change in the 
existing law which would render this possible. None should feel, 
however, that under present conditions nothing of value is 
accomplished. If an inferior fertilizer is sold in the state, the 
Station inspection is sure to discover it, as has been done in 
several instances, and the publication of the analyses, even 
several months later than seems desirable, will certainly effectively 
discourage the further sale of unsatisfactory goods. 


INCREASED FACILITIES. 


Each year since the Station was organized has seen some 
enlargement of equipment, either of men or apparatus, and the 
year 1891 has proved to be no exception in this respect. The 
most notable gain has been in the organization of horticultural 
work. This was made possible through the election early in the 
year, of W. M. Munson, B. S., a graduate of the Michigan 
Agricultural College, and for two years first assistant of Prof. 
Bailey in the Cornell University Experiment Station. Prof. 
Munson comes to the Station with a thorough training, both in 
the scientific relations and in the art of horticulture, and the 
development which his department has already attained gives 
excellent promise of future success. During the year a new 
Head-house has been built in connection with the Forecing-house, 
partly at the expense of the Station, the interior of the Forcing- 
house has been improved for experimental purposes, the experi- 
mental value of the Station gardens has been greatly increased 
by the addition of new varieties and by an improvement in 
arrangement, and the outside work in farmers’ orchards in 
studying varieties and in testing the eflicacy of certain fungicides 
and insecticides has been enlarged. There has also become 
available through the erection of the new Dairy-house, increased 
opportunities for the testing of methods in the manipulation of 
milk, and to some extent this work has been entered upon. In 
the basement of the new barn, pens especially adapted to experi- 
mental swine feeding have been built. On the whole, the past 
year has been one of substantial progress and it is hoped that 
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what has been done may stand as evidence that the funds of the 
Station are being carefully applied to the work that is demanded. 

A mistake which the management of an experiment station 
may easily make is to undertake too much, that is, enter upon too 
many lines of experiment and investigation. A correct conclu- 
sion in regard to a principle or fact relating to the practice of 
Agriculture may be of incalculable value, while an incorrect 
statement may do great harm. Nothing should be undertaken 
which can not be thoroughly done, and all experiments and 
jnvestigation should be sufficiently exhaustive to make possible 
sound conclusions. For these reasons, there is no doubt but the 
Maine Experiment Station has multiplied its lines of work up to 
the limit that is consistent with a wise policy. It is not impossible 
that in the future restriction, rather than enlargement, may be 
found necesssary. 

ACKNOWLEDGMENTS. 

I desire to express my lively appreciation, which I am sure is 
in-harmony with the sentiments of my associates, of the gener- 
ous and valuable assistance which the Station receives from the 
representatives in the Station Council of the Agricultural organi- 
zations of the State. It is also a pleasure to state that the 
members of the Station force have labored together during the past 
year with the utmost harmony: and-that those associated with me 
have taken up the duties assigned them with faithfulness and 
efficiency. 

The Station is under great obligations to J. M. Sears, Esq., of 
Boston, Mass., for the gift of a fine pair of Tamworth pigs. 
These animals are now being used for experimental purposes, 
with results that are already interesting. 

Gifts of shrubs, vegetable and flower seeds, etc., have been 
received as follows: 

J. M. Thorburn & Co., New York, N. Y., vegetable seeds. 

John Lewis Childs, Floral Park, N. Y., Ipomea Learii, Ipomea 
Noctophyton, Ipomea Mexicana, seeds cf vegetables and flowers. 

O. M. Lord, Minnesota City, Minn., Cions Native Plums. 

E. W. Burbank, Fryeburg, Me., miscellaneous collection vege- 
table seeds. 

Francis Brill, Hempstead, N. Y., miscellaneous collection 
vegetable seeds. 

H. A. Marsh, Fidalgo, Wash., miscellaneous collection 
vegetable seeds. 
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S. L. Goodale, Saco, Me., 10 varieties ornamental trees and 
shrubs. 

The following newspapers and other publications are kindly 
donated to the Station by the publishers : 

Dairy World, Chicago, Ill. 

Farmers’ Home, Dayton, Ohio. 

Holstein Friesian Register, Boston, Mass. 

American Creamery, Chicago, Ill. 

Farm and Home, Springfield, Ill. 

Good Will Record, East Fairfield, Me. 

New Dairy, New York, N. Y. 

Jersey Bulletin, Indianapolis, Ind. 

Monthly Bulletin, Philadelphia, Pa. 

Orange Judd Farmer, Chicago, Ill. 

Farmers’ Advocate, London, Ont. 

Maine Farmer, Augusta, Me. 

Southern Cultivator, Atlanta, Ga. 

American Dairyman, New York, N. Y.- 

American Analyst, New York, N. Y. 

American Rural Home, Rochester, N. Y. 

Western Garden, Des Moines, Iowa. 

Western Resources, Lincoln, Neb. 

Columbus Record, Columbus, Ohio. 

Metropolitan Rural Home, New York, N. Y. 

The Pharmaceutical Era, Detroit, Mich. 

The Sun, Baltimore, Md. 

National Provisioner, New York, N. Y. 

Massachusetts Ploughman, Boston, Mass. 

Practical Farmer, Philadelphia, Pa. 

Home and Farm, Louisville, Ky. 

New England Farmer, Boston, Mass. 

Progressive Thinker, Chicago, IIl. 

Louisville Planter, New Orleans, La. 

American Homestead, Omaha, Neb. 

Mirror and Farmer, Manchester, N. H. 

Texas Farmer, Dallas, Texas. 

The Husbandman, Binghamton, N. Y. 

Hoard’s Dairyman, Ft. Atkinson, Wis. 

Towa Farmer and Breeder, Cedar Rapids, Iowa. 

Detroit Free Press, Detroit, Mich. 

Orange County Farmer, Port Jervis, N. Y. 
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Farm Journal, Philadelphia, Pa. 
Delaware Farm and Home, Wilmington, Del. 
The Western Rural, Chicago, II. 
American Cultivater, Boston, Mass. 
Farmer’s Review, Chicago, Ill. 
W. H. JORDAN, 
Director. 
Maine STATE COLLEGE, f 
Orono, Me., Dec. 31, 1891. 
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Ei WN IN oes 1. 
SECOND SERIES. 


PARTIAL STATEMENT OF ANALYSIS OF COMMERCIAL 
FERTILIZERS FOR 1889. 


The fertilizer law in force in Maine requires the annual analysis of three 
samples of each brand of fertilizer sold in the State. It is simply impossi- 
ble to secure and analyze so many samples and publish the results before 
farmers purchase their fertilizers in the spring. Consequently this partial 
statement is made of analyses performed to date. 

The following are the trade values in use this year, as determined from 
data collected in Connecticut, Massachusetts, and other States. For expla- 
nation of terms, etc., see Station Bulletin No. 23, issued in 1888. 


THE TRADE-VALUES FOR 1889 OF FERTILIZING INGREDIENTS IN RAW 
MATERIALS AND CHEMICALS. 


The average Trade-Values or retail cost per pound of the ordinarily 
occurring forms of nitrogen, phosphoric acid and potash are as follows: 


. per Ib 
Nitrogen in ammonia Salts... .-++ sseeee cece cece cece ee cee cence eenees 19 
MMAR coc c00 HODGONOOONdS 000000000 Bb0000 co00d0 DADO DD OnNC 17 
Organic nitrogen in dry and fine ground fish, meat and blood.........-- 19 
cotton seed meal and castor-pomace......--+-+--- 15 
fine bone and tankage........-ccsseescsesee sees 168 
fine medium bone and tankage....-.++++++++-++-+- 13 
medium bone and tankage...- ...scsscesceccee nee 10 
coarser bone and tankage. .......-+ sees sees cence 84 
5 hair, horn shavings and coarse fish scrap----...... 8 
Phosphoric acid. soluble in water. .......+2+seeeeeeeee cece eee eee cees 8 
MMM ONIN CINALe a ca choleiereeictelal atereietatercield ele ferer 74 
dry ground fish, fine bone and tankage....-. 7 
fine-medium bone and tankage....-.--...-.-- 6 
medium bone and tankage.....-++..+... ++ 5 
coarser bone and tankage. ..----+- +--+ +eeees 4 
fine ground rock phosphate........+-+.++++- 2 
Potash as high-grade Sulphate and in forms free from Muriate (or 
Chloxides rs cae, Waist wretdcmi fe ccccs copinies oviec veledcesanecs 6 
ns ela hoooe duno Qnoo coded 60 Gcda 0g nb dabo once Hace Gubdacdo 04AbUr 44 
AS TITHE (amore bodr bid DOGotaCGU Ob cons OoInOOpOU Bbon febcoor 43 


W. H. JORDAN, Director. 
ORONO, ME., May 1, 1889. 
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MAINE AGRICUEIURAL EXPERIVENT STATION, 


aOR ah IN SIS ais 22s 


SECOND SERIES. 


THE APPLE MAGGOT. 


Trypeta pomonella, Walsh. 


PROF. F. L. HARVEY. 


(Prof. Harvey has, by nearly two years patient labor, the 
results of which will appear in a more elaborate and detailed form 
later, completely worked out the life history of the apple maggot, 
which is doing such immense injury to fruit in some parts of our 
State. The practical points of his researches are herewith pre- 
sented. In securing these results the Station has done its part of 
the work. The fruit growers must do the rest. If the recom- 
mendations which Prof. Harvey makes could be faithfully and 
universally followed for two years, there would be few traces of 
the apple maggot left in the State. Concerted and vigorous 
action on the part of fruit growers is needed. 

W. H. Jorpan, Director.) 


Last season quite extended and careful observations were made 
to determine the habits of this troublesome insect and many inter- 
esting and novel facts gathered pertaining to its life changes. 
This summer the studies have been continued and the observations 
of last season so supplemented and verified that we are now able 
to announce all the steps in its complete life history. The details 
of work by which these results were obtained will be fully consid- 
ered and illustrated in a subsequent bulletin. The object now is 
to give tersely the steps in the life history of the insect, call 
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attention to the weak and strong points in its life changes, indi- 


cate useless methods of coping with it and suggest such preventive 
and direct remedial measures as are likely to check its ravages. 


LIFE HISTORY. 

The perfect insect is a two-winged fly somewhat smaller than the 
house fly. | 

It was briefly described in the Annual Report of the Experi- 
ment Station, 1888, page 175. The figure there given of the 
female shows the general nature of the fly, though incorrect in 
some details. 

The flies appear in this State early in July and continue to 
emerge from the ground for about six weeks or two months. 
They soon begin to deposit eggs in the early apples, which are at 
that time from one-half to two-thirds grown. The later flies affect 
the later varieties. 

Each female is capable of depositing over 300 eggs, which are 
inserted from time to time, one in a place, by means of a sharp 
ovipositor, through the skin of the apple. The maggots hatch in 
a few days and become full grown in four to six weeks when they 
are one-fourth inch long. They tunnel or ‘‘railroad” the pulp of 
the apple rendering it worthless. 

The laryz remain in the apples until they are ripe and occur as 
abundantly in the windfalls as in the hanging fruit. Larve of 
several ages may be found in the same fruit. Soon after they 
are mature the larve leave the apples through characteristic irreg- 
ular openings in the skin, and if conditions are favorable, go into 
the ground an inch or less, or on sod ground, they remain about 
the grass roots. Ina short time they change to the pupa state 
and remain in that condition until the next season when the flies 
emerge again. ‘There is no evidence whatever of a second brood. 
The larvyz contained in stored fruit leave it and go into the pupa 
state in the barrels or bin, and under favorable conditions probably 
come out the following spring. 


REMEDIES. 
USELESS METHODs. 
1. Spraying early in the season when the apples are small 
would do no good as the flies are not on the wing until July, 


when the early fruit is fully half or two-thirds grown, and too 
large to spray with safety. 


2. Though in confinement the flies are very fond of sugar, yet 


ll 
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sweets poisoned with arsenious acid and corrosive sublimate, 


and placed on paper in shallow pans in the trees, failed to attract 
them. 


3. Sticky fly papers seem to be useless. We exposed several 
sheets in the branches of a tree where the flies were thick, for 
three days, and only took a single Trypeta fly. 


PREVENTIVE MEASURES. 


1. Keep the orchards in grass and in the fall or spring burn 
under the trees to destroy the pup that are about the grass roots. 

2. If the orchard is in cultivation the conditions are favorable 
for the maggots to go into the ground, but they never go deeper 
than an inch and deep spading or plowing in the spring would 
destroy them. 

3. Orchards on sandy soil and in sheltered places with a 
southern exposure are worse affected. In planting orchards such 
conditions might be avoided. 

4. Prevent by legal enactment the importation of foreign fruit 
from localities known to be infested. The pest was undoubtedly 
introduced into the State by importation of foreign apples. And 
each year there is a new invoice from Mass. in imported early 
fruit. We saw in the Orono market to-day a barrel of early 
sweet apples from Mass. literally alive with nearly full grown 
Trypeta maggots. No matter what methods are adopted to check 
this pest they will prove futile if each year in all the towns of the 
State maggots by the hundreds are thrown upon the ground in 
worthless infested foreign fruit. 

DIRECT METHODS. 


1. The flies are very stupid although they appear otherwise. 
When resting on the leaves or apples they can readily be taken 
with a small insect tube or bottle. By placing the mouth cau- 
tiously over them, they are not disturbed, and soon crawl inside. 
We took thirty this way from a single tree in an hour and a half. 
Making no allowance for mishaps and supposing a fly lays three 
hundred eggs and one-half of the flies are females, the progeny of 
a single fly the third season would be capable of laying nearly 
seven million eggs. The killing of even a few flies would 
materially lessen the number and hold the pest in check. 

2. The fact that the larve do not leave the fruit before it is 
ripe and are still found in abundance in the windfalls, would 
indicate the most vulnerable points in the life history of the insect 
and suggest two methods of checking the pest, viz.: Taking 
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care that the larve in the gathered fruit be not allowed to trans- 
form, and destroying the windfalls. The apples gathered for 
home consumption and for market may contain many maggots, as 
our observations show the larve are still in the fruit when ripe. 
The chances that these larve find the conditions for development 
are much less than with those that go into the ground from the 
windfalls, but the pest may be spread through marketed fruit or 
be perpetuated from fruit stored or used at home. 

a. Infested apples in market places are a fruitful source of the 
pest, and fruit dealers should be required to burn or bury all 
apple refuse and not throw it on the ground. 

6. The maggots in stored apples soon leave them and go into 
the pupa state in the barrels or bins. If marketed the pupz go 
with the fruit in the barrel and may spread the pest. In bins and 
barrels in the cellar the pupz no doubt retain their vita'ity and 
the flies emerge in the spring. As a precaution the bins should 
be carefully swept and the barrels shaken into a tight vessel and 
the refuse buried or burned. Apple refuse from home use should 
be destroyed and not thrown on the ground. 

ce. The maggots are not able to crawl out of a box and the 
refuse from market places, &c., could be thrown into a tight box 
or barrel and the maggots prevented from going into the ground. 
The refuse could occasionally be buried a foot or so deep. 

3. Thorough and universal destruction of the windfalls is the 
most hopeful means of checking the pest. To carefully gather 
the fallen fruit every day from the early and later varieties from 
Aug. Ist until Nov. lst and burn or feed it, would: destroy many 
of the maggots. Sheep or hogs might be allowed the range of the 
orchard to eat the windfalls. To leave the windfalls on the ground 
would favor the most rapid multiplication of the pest. It is 
some trouble to gather the windfalls but it would be little com- 
pared with the benefits derived, if the pest can be checked. This 
fly annually destroys much fruit in some parts of the State and its 
rayages are increasing, and it threatens, unless checked, to be the 
most se1ious pest to apple growers. Its ravages are somewhat 
circumscribed but it will spread unless checked. Such a serious 
enemy needs concerted and determined action. The importance 
of rigidly adbering to this method for at least two years cannot 
be to strongly urged upon fruit growers whose orchards are 
infested. 

4. If the above methods do not succeed there is a radical one 
that cannot fail. The destruction of the entire apple crop for one - 
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season in the infested districts of the State by giving the flies no 
place to rear their maggots would about destroy the pest. We do 
not think this will be necessary if the careful destruction of wind- 
falls and infested fruit is practiced. Should such a radical means 
be necessary the flies could be allowed to deposit their eggs and 
the fruit approach maturity when it could be gathered and fed and 
not prove a serious loss. 


SUMMARY. 


1. Thoroughly and promptly destroy all refuse from infest- 
ed fruit, acple pomace, waste about the house, etc. 


2. Promptly destroy windfall apples and infested fruit. 

3. Destruction should be immediate after the first cf 
August, and nothing short of deep burying, burning or feed- 
ing to swine or cattle will be effective. 

4. These precautions should be universally adopted. 


5. The sale or importation of infested fruit should be 
prohibited. 


TELE LOLA ORO ET, 


PHYTOPHTHORA INFESTANS, DEBary. 


(Peronospora infestans, Mont.) 


PROF. F. L. HARVEY. 


We are daily receiving specimens of potato tops and leaves 
bad:y infested with the above disease, and believe the information 
given below will be of general interest. 

LIFE HISTORY. 

This fungus lives over winter in the form of resting or winter 
spores (oospore) which are found in the stems, leaves and tubers. 
The stems and leaves decay leaving the resting spores which 
retain their vitality in the ground, and from these, or from spores 
in the tubers, the disease starts the following spring. The fungus 
is deep seated in the stem and leaves of the potato, and later 
affects the new tubers. During the summer and fall it appears on 
the surface as a white mildew, which upon examination will be 
found composed of branching pedicils (conidiophores), bearing 
numerous minute white oblong bodies, the summer spores 
(conidia) of the fungus. These summer spores are carried by the 
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wind to other parts of the, field, light on the plants, germinate, 
enter and augment the disease. During the summer, new winter 
spores are formed within the stems, leaves and tubers, completing 
the life history. 
REMEDIES. 

The methods of treatment are direct and preventive, from the 
fact that the parasite is internal and only appears at the surface 
while producing summer spores. The methods must be largely 
preventive. 

DIRECT METHODS. 


Any means by which the growth of the summer spores can be 
checked, would prevent the spread of the disease from plant to 
plant during the season, and prove beneficial. 

The following solutions have been tried in Franc2 and in New 
Jersey with apparently satisfactory results and we would recom- 
mend them for trial in Maine: 

SOLUTIONS. 

No. 1.—Mix 1 qt. of strong ammonia water (hartshorn) with 
3 ozs. of carbonate of copper. Stir rapidly uatil a clear liquid is 
produced. When ready to use it, dilute to 22 galons with water. 
Apply with a spraying apparatus or force pump. 

No. 2.—Dissolve 1 lb. sulphate of copper (blue stove) in 2 
gallons of hot water. When dissolved and cool add 1 1-2 pints of 
commercial ammonia water. Dilute to 22 gallons with water. 
Apply as stated above. 


No. 3.—Dissolve 6 lbs. copper sulphate in 16 gallons water. 
Shake 4 lbs. of fresh lime into 6 gallons of water. When cool 
mix the above solutions slowly and thoroughly and apply as 
stuted above. 

NOTE. 

Any spraying apparatus will answer. Select the recipe for 
which the material can be readily obtained. Spray as soon as the 
disease begins to show as a whitish mildew, or the leaves begin to 
blacken. We would be pleased to have a report from those who 
try these mixtures. 


\ 
PREVENTIVE METHODS. 


1. Burn the tops and leaves in the fall after the crop is 
gathered, to destroy the winter spores contained in them. 

2. Gather aJl the small potatoes, for if allowed to decay in 
the field the winter spores in them will start the disease the 
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following summer. 
3. Select seed for planting, if possible, from fields or locali- 
ties exempt from the disease the previous season. 
4. Rotate the potato crop, as the winter spores germinate 
the following spring and finding no food-plants must perish. 


5. Burn all decayed potatoes taken from the cellar or bins 
and other potato refuse—do not throw them on the compost 
heap as the spores retain their vitality and are spread far and 
wide with the manure. 


6. The winter spores do not germinate very early in the 
spring. The planting of early varieties that mature before the 
parasite can get a start, has been recommended. 


7. If cut seed is used, the surface should be allowed to 
dry, for when placed in the ground the winter spores would 
find ready entrance to the tubers through the freshly cut 
surface. 


REMARKS. 


If varieties of potatoes can be found less liable to attack they 
should be selected. We believe that a faithful and universal 
observance of the preventive methods suggested will go far toward 
relieving potato growers of this pest. We would like to hear 
from any into whose hands this bulletin may fall as to whether 
preventive methods are practiced. 
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INSPECTION OF FERTILIZERS. 


The inspection of fertilizers by the Maine Experiment Station 
for the year 1891 has required the analysis of sixty-four brands 
of mixed fertilizers and two brands of bone, involving the selec- 
tion of one hundred and thirty-five samples. The number of 
brands inspected in 1890 was sixty-four. In order to secure 
these samples, it has been necessary to send an agent into nearly 
every section of the State, and during the present season he has 
occupied the equivalent of the entire time of ‘a month in constant 
travel. Samples were taken in thirty-two cities and townships, 
often at several points in the same township. An effort is made 
to begin this work in March, but it is usually found that new goods 
have been shipped to but few places so that a successful canvass 
of the State can not be carried on until April, therefore the com- 
pletion of the sampling and analytical work can not be reached 
until late in June. It will be noticed that three samples of each 
brand have not been secured in all cases. 

In general this has been owing to the following causes: Selling 
of the fertilizer at but very few points, and finding only the goods 
held over from last year’s sales in the hands of nearly all the 
agents visited. 


SELECTION OF SAMPLES. 


Samples for 1891 were selected by Mr. W. J. Holden, an 
agent of the Station, acting under its instructions. The sam- 
ples were drawn from three or four packages, mostly one hundred 
pound bags, so that in all cases where three samples were taken 
the analysis represents from nine to twelve packages of the 
goods. 

The drawing of the samples is accomplished by means of a 
sampling tube which can be made to reach every portion of the 
package, and as several drafts are made from each package, it is 
readily seen that the method of taking samples is a very thorough 
one, and there is no good reason for supposing that the contents 
of the glass jar that 1s forwarded to the Station does not fairle 
represent the goods sampled. In every instance a sample exactly 


2 MAINE STATE COLLEGE 


simiuar in composition to the one taken to the station is left in 
the hands of the agent selling the goods, thus giving the manu- 
facturers an opportunity, by procuring an analysis of this sample, 
to check the analytical work of the Station. 


THE TRADE VALUES OF FERTILIZERS FoR 1890. 


The trade values given below which are used by this Station are 
those ‘‘agreed upon by the experiment stations of Massachusetts, 
New Jersey, and Connecticut for use in their respective states 
during 1891. The valuations obtained by use of the following 
figures will be found to agree fairly with the average neal ee: 
at the large markets of standard raw materials such as: 


Sulphate of Ammonia, Azotin, 
Nitrate of Soda, Ammonite, 
Dried Blood, . Dry Ground Fish, 
Muriate of Potash, Bone or Tankage, 
Sulphate of Potash. Ground So. Carolina Rock, 
Plain Superphosphates. 
Cts. 
per lb. 
Nitrogen in ammonia Salts............ csescsescveccesee eascecsccseerssereversccsoeses 184 
MUEGET SSH ie atac nak Wessun sauce ve vetlde maven aammsentneamastesce noneasenceiet . 144 
Organic nitrogen in dry and fine ground fish, meat and blood........ 1g 
in cotton seed meal and castor pomace.............000+ 15 
in fine bone and tankage..............0000 secsescseeeseveces > 1h 
in fine medium bone and tankage...............2--sse0e0. 12 
in medium bone and tankage............cecsssseccecsoeeees 94 
in coarser bone and tankage........cc2s.esssccceees coroenee (E> 
in hair, horn shavings and coarse fish scrap......... Ate) 
Phosphoric acid, soluble in water..............2-.-sscecsssscessesccssneceseeeees 8 
iy AMM OMIM Climabevenstose-eeceeonmeetee sere So des 
' in dry ground fish, fine bone and tankage............. 7 
in fine-medium bone By CCE ETN RAYE sonia conbonosondoonende >) Bigs 
in medium bone and tankage............seeccscsesesseeres . 4s 
in coarser bone and tankage Haft sila csetnecameneis cease weileeces 3 
Potash as high-grade Sulphate and in forms free from Muriate (or 
Chlorides) ioe. okie cuenitesnortameticcenc ne eosdocecuee ren Osbeeeeereese cere 
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‘These trade values are the average prices at which in the six 
months preceeding March the respective ingredients could be 
bought at retail for cash in our large markets, Boston, New York 
and Philadelphia, in the raw materials which are the regular source 
of supply. ‘They also correspond to the average wholesale prices 
for the six months ending March 1st, plus about 20 per cent. in 
case of goods for which we have wholesale quotations.” 

The sale of ‘‘standard raw materials” in Maine is too small to 
allow an estimation of values upon the basis of local market 
prices, so the figures as agreed upon in other New England States, 
wnere the subject is very ably and thoroughly studied, are taken 
for use by this Station. 
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AGRICULTURAL EXPERIMENT STATION. 


THE VALUATION OF SUPERPHOSPHATES AND MrIxep Goons. 


These trade values are applied to the valuation of Superphos- 
phates and all mixed goods, as follows: 

It is assumed that the organic nitrogen of these goods has for 
its source such materials as dried blood, ground fish, or nitroge- 
nous substances of equally good quality, unless a special examina- 
tion of some particular brand shows that inferior material like 
leather has been used. Organic nitrogen in mixed goods is there- 
fore valued at fifteen and one-half cents per pound. As nitrogen 
in nitrates is rated for 1891 at only a cent less per pound than 
organic nitrogen, and as with but few exceptions the nitrates are 
present in very small quantities, no difference has been made in 
computing the ‘‘estimated value” between organic and nitric ni- 
trogen, but both have valued at fifteen and one-half cents. The 
smallincrease in the ‘‘estimated value” thus caused, while slightly 
favorable to certain manufacturers, can certainly do the consumer 
no serious harm. The nitrogen present in ammonia salts is 
reckoned at eighteen and one-half cents. 

The insoluble phosphoric acid of mixed fertilizers is reckoned 
at two cents per pound, coming as it does largely from mineral 
phosphates, and in any case being much the least valuable por- 
tion of the original material. 

The potash is valued at the price of that ingredient in the 
muriate, unless the chlorine present in the fertilizer is not sufli- 
cient to combine with it, in which case the excess of potash is 


reckoned at the price of the sulphate. 

The valuation of a fertilizer is obtained by multiplying the per- 
centages of the several ingredients by twenty (which gives the 
pounds per ton), and these products by the prices per pound, and 
the sum of the several final products is the market value of the 
fertilizing ingredients in one ton. For instance the ‘station 
valuation” of a certain fertilizer was obtained as follows: 


2.34 per cent. Nitrogen equal 46.8 Ibs. per ton @ J5é4cts....... $7.25 
5.05 ee SOL. pnos..acia .< 10):0 Ibss> 9" @ 9 ctst...n . 8.08 
1.48 s evar ce Seance CAO G. aes eres 1) iA CiSccsace - 2.22 
1.96 oe Insol. ** ECO ra ote Be 1S (CUS. cccans 1.18 
5.12 a Potash CC 1024 ot SUS (@) ARClG..ers Pes 
Pe SPEUIR GL OV ce saerte seb earn saak<Saia cuenta ook cv cen. oy alageis Semetenatric awaken «cava cneunGania $23.34 


CHANGE IN MetTHop. 


in past years separate analyses have been made of the three 
samples representing the same fertilizer. This year and last, 
equal quantities of the three samples have been mixed, and an 
analysis of this mixture has been assumed to give the same result 
as would be reached by averaging the analyses of the three sam- 
ples, a method which 1s undoubtedly correct. 
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16 MAINE STATE COLLEGE 


No one who is familiar with the’ published list of fertilizers 
that are sold in several states can have failed to notice, not only 
that there is great multiplicity of brands, but that the names of 
the various mixed fertilizers indicate that they are to be used for 
special purposes. We have fertilizers for no special purpose, but 
for general use, those for corn, for potatoes, for grain, for fruit, 
for lawns, for top dressing, for seeding down and for various 
other purposes, if we may regard the names as meaning anything. 
It is not known to what extent farmers give attention to these 
names, but it is hoped that they have already learned that they 
are largély a trade expedient by means of which manufacturers 
hope to increase their sales. To be sure, potato manure usually 
contains more than an average amount of potash, and seeding 
down manures more than the ordinary percentage of insoluble 
phosphoric acid, but this signifies nothing when we find how slight 
the difference is between certain corn fertilizers and certain potato 
‘‘pnhosphates.” These fertilizers are not compounded in accordance 
with any well defined principle. 

No facts are known with regard to the composition of soils or 
the nutrition of plants which warrant the use of less phosphoric 
acid and more of nitrogen and potash in a fertilizer for beans 
than in one for potatoes, as is done in one case. In fact, if we 
are to judge this matter of special fertilizers by the composition 
of these goods as we find them in the market, the whole thing 
appears to be farcical or a species of humbuggery. It is just as 
sensible to buy some corn manures for use on potatoes, and some 
potato manures for use on corn as it is to apply them in accor- 
dance with their names. The great and controlling factor which 
should determine what fertilizers are to be purchased is the needs 
of the soil, and each farmer should purchase manure rich in potash 
or poor in potash, according to the teaching of his experience. 


THE Quality oF THE NirrRoGENOUS MATERIAL IN THE SUPER: 
PHOSPHATES SOLD IN MAINE. 


In 1889, this Experiment Station tested the quality of the or- 
ganic nitrogenous material found in the fertilizers sold in Maine, 
using the only method which appears to promise fairly reliable 
results. 

There was published in connection with the results of the work 
of that year an explanation of the needs and methods of sucha 
test, part of which is reproduced in this connection. 
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Experiment stations have assumed that the organic nitrogen of mixed 
fertilizers is supplied in the best forms, and have valued it accordingly, 
but it has been recognized, at the same time, that some way of detecting 
inferior forms is extremely desirable. ‘The method for doing this which 
has received most attention, is based upon the different degrees of solu- 
bility of organic nitrogen compounds in a pepsin solution. ‘The nitro- 
gen of dried blood, dried flesh, cotton-seed meal and similar high grade 
nitrogenous materials. is very largely dissolved by digestion in a pepsin 
solution, while that of horn, hoof and leather is much less affected by 
this treatment. 

In support of this statement, there is given below the results of ex- 
periments conducted in three different laboratories for the purpose of 
testing the value of this method. | With regard to most of the materials 
used, these results are practically in accord. 


SOLUBILITY OF CERTAIN NITROGENOUS MATERIALS IN PEPSIN SOLUTION. 


Per Cent. of Tota! Nitrogen 
Dissolved as found by 


MATERIALS USED. Shepard Conn. Maine 
99.8 96.8 99.3 | 
: ; : 3.3 
Mricd Bloods esas s, ides exo 73.6 | 98:2 orf 97-3 go:8 Nats 
95.1) 
83.2 
Cotton Seed Meal....... eiia\atelateaicaversve 85.7 784.0 92.7 
83-1 
52. to 99.* 
Ground Bone.......c00 sccccccecccces av. 78. | 68.3 
18.7 15.7 
MGIC AME OS Hiei are csisieleveiaieicie o\eea:e, ero-ore eceislele 93.3 tA bso.0 75.4 > 76.5 
11.5 13.4 
Dated TERS NG ee 58. to 72. 
av. 66. 
: DISSECT, 59.2 
PHS ES CLA [alelctelelel ste etactsyeicisis fs) vr eisieie sieve B16 [86-6 a0. | 70-8 
Thyra 5 Sie ee 58.0 
ankage | sie 18.6 (03-3 
AVVO OIMW EAS tO avele s.cyis 0! ao50e) aisstecc ato wlaldicte els 4.8 
25.4 
TLarition chad. eae TER 37.8 35.9 $34.9 26-5 | el 
83.3 ou 
7.2 
Horn and Hoof Meal...........cceces 22.4 >19.3) 25.6 
28.2 


* 20 samples. t 7 samples. 
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The degree of solubility for cheap and inferior ‘‘ammoniates” such as 
horn, hoof, leather and wool waste is seen to vary from 4.8 per cent. to 
37.8 per cent., while in the case of dried blood, cotton-seed meal, dried 
and ground flesh, dried fish, fish scrap and ground bone the average per- 
centages of the different trials range from 70.9 per cent. to 97.3 per cent. 

It is shown by the Conn. Experiment Station* that mixing with these 
ammoniates mineral compounds of the kind and in the quantity that 
would be found accompanying them in superphosphates does not materi- 
ally change their solubility in a pepsin solution, consequently it is fair 
to conclude that the solubility in a pepsin solution of the organic nitro- 
gen of a superphosphate will show whether this ingredient is furnished 
largely in an inferior form. 

It was found in 1889, that the percentage of nitrogen soluble in 
a pepsin solution varied in the several brands tested from thirty- 
eight to seventy-eight per cent. This variation most certainly 
indicated a radical difference in the character of the ammoniates 
used by the various manufacturers, and it was thought wise to re- 
peat this work with the goods offered for sale in 1891. Not 
every brand of which samples have been taken in the market has 
been submitted to this test, but there has heen selected for this 
purpose at least one brand from each manufacturer selling goods 
in the State. The work was performed by Mr. Merrill with the use 
of the following methods: 

The sample taken to represent a brand of superphosphate was 
made up so as to represent the average of all the samples of that 
brand selected this season. This was done, for instance in the 
case of the Bay State Fertilizer, by weighing out equal quantities 
of Nos. 755, 793 and 837, and thoroughly mixing them in a mor- 
tar. One gram of substance was thoroughly leached with water 
and then submitted to the action of a pepsin solution in accor- 
dance with the method given below. The insoluble nitrogen 
of the residue was then determined.t 

The percentages of organic nitrogen given are the total nitrogen 
minus the nitrogen as nitric acid and ammonia. The tables which 
follow explain themselves. 


+ The method of treating the substances was briefly as follows: The pepsin 
solution was made by dissolving 5 grams of scale pepsin in 1000 c. c. of .2 per 
cent. hydrochloric acid. Twograms of the substance were digested for 12 hours 
on each of two consecutive days with 200 c. c. of this solution, at a temperature 
of 40 degrees C. Duving the time of digestion 2 ce. c. of a ten per cent. solution 
of hydrochloric acid were added at regular intervals until the digestive fluid con- 
tained one per cen‘. of the acid. 


[| Report Conn. Experiment Station, 1885, pp. 120-121.] 
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Per Cent. of Nitrogen in 
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The solubility of the organic material in various fertilizers in a - 
pepsin solution varies from thirty-five per cent. to seventy- 
eight per cent. 

Tn the case of several brands, the figures are such as to cause 
grave doubts as to whether the manufacturers are not using what 
are regarded as low grade ammoniates, that is, ammoniates com- 
ing from such materials as hoof, horn, leather &c., of which we 
have reason to suppose that they will decompose slowly in the soil 
and are therefore poorly adapted for use with quickly growing 
plants. It is at least safe to affirm that with a large number of 
these fertilizers the solubility of the organic matter comes far 
short of that which dried blood, cotton seed meal, dried flesh and 
similar materials are known to haye. 


STATION EQUIPMENT. 


The Maine Experiment Station, since its organization in 1885, 
has devoted a fair share of its income and of the time of its work- 
ing force to a study of some of the practical problems pertaining 
to animal nutrition. During all this time the equipment for this 
work has been gradually improving, until it has become quite 
satisfactory for conducting experiments in determining the digest- 
ibility of cattle foods and in testing the economy of various 
methods and rations for producing meat and milk. 

A description of the Station Barn is given here, not because its 
arrangement and equipment are regarded as especially good, but 
because the interest of those who are following the Station work 
may be increased possibly by a definite understanding of just how 
and where this work is done. 


THe STATION BARN. 


This is a building (see cut) one hundred feet long by forty feet 
wide. It consists of a basement, the first floor, which is devoted 
to space for tying animals and to other necessary rooms, and the 
second story, which gives sufficient room for the storing of fodder 
and numerous lots of experimental grain. The foundation of the 
barn, which constitutes the walls of the basement and which rests 
for its entire length upon a solid ledge, is built of broken stone 
and is thoroughly cemented on the outside and well filled with 
mortar on the iuside. 

The floor of the basement consists of solid ledge covered by a 
small amount of earth, and has sufficient inclination to entirely 
prevent any standing water, even if such were to come from out- 
side drainage, which is not the case. 

The first floor of the barn is occupied as follows (see Plate I) : 

(0) <A driveway and floor for feeding which occupies the cen- 
ter of the entire length of the barn. This floor space is covered 
by an upper floor with the exception of about twenty feet at one 
end. 

(1) A hospital in the southwest corner of the barn. 

(2) A tie-up on the south side of the barn which has seventeen 
stalls. This tie-up is provided with scales (3) set in the floor for 
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the purpose of weighing experimental animals. It is also supplied 
with running water (4). The stalls are built of birch and are so 
constructed as to give the animal the utmost ease in its move-_ 
ments. (See cut.) The manure drops through trap doors into the 
basement. 

(5) Horse stalls to accommodate the horses of such station 
officers as live at a distance from the College buildings. 

(6) The silo in the northeast corner which extends from the 
floor of the basement to the second floor above. 

(7) Space for the storage of implements. 

_(8) A room for the storage of fertilizers, grains, etc. 

(9) Small bins into which the hay rations of experimental 
animals are weighed. 

(10) The grain room, equipped with a number of grain bins 
and scales for the weighing of rations. 

(11) A room devoted to digestion experiments. 

The walls of these various rooms as well as the partitions 
between them and the feeding floor consist of spruce sheathing. 
The use of the second floor has already been stated. The hay or 
grain is taken from the load (which is driven into the end of the 
barn that is not floored over) by a fork, which, running on a track 
near the ridgepole of the barn, distributes the hay to any desired 
point. 


FrrepiInc EXPERIMENTS WITH Cows AND OTHER BovINEs. 


These experiments usually involve both the feeding of a fodder 
and a grain ration. The fodder, if hay, is generally weighed out in 
lots of fifty poundsvayd stored in the bins provided for that pur- 
pose. Each bin is set*aside to the use of a certain animal, and a 
cow, for instance, is‘fed from her particular bin until it is neces- 
sary to weigh out a new portion of hay. By adopting this method 
it is possible to avoid such numerous weighings as would be 
required if the fodder was weighed each time the animal is fed. 
In the grain room are found boxes which are marked with either 
the numbers or names of the anlmals, into which each portion of 
grain is weighed. When this grain is fed it is turned into the 
stalls, the bottoms of which are so constructed that there is no 
waste. Generally the rations, both of fodder and grain, are 
entirely consumed, but if such is not the case, the uneaten portions 
are saved and weighed, so that it is possible to calculate the 
amounts actually eaten. If the experiment is with growing ani- 
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PLATE II. 
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mals, not only is there a daily weighing of rations, but the weight 
of the animals must be ascertained at the beginning and end of 
the several feeding periods. ‘The animals are usually weighed on 
several successive days and the average of these weights is taken 
as a basis for calculating the amount of growth. 

If an experiment is being made with dairy cows, not only is it 
necessary to weigh the rations and also to keep a record of the 
weights of the cows, but the weight of each mess of milk must be 
recorded. The weights of milk are marked on prepared blanks 
which are hung in a convenient place behind the animals. In 
all such experiments the appetite aud health of the animals 
are carefully watched and the results with any animal that is 
not in proper condition are not allowed to enter into the final 
published records. The experimental animals, whether, young 
stock or dairy cows, are allowed a proper amount of exercise in a 
yard which lies on the sunny side of the barn. <A portion of the 
partition which separates the tie-up from the feeding floor is 
hinged, so that one part can be let down and another part turned 
up. In this way, it is possible to give proper ventilation and to 
some extent, control the temperature where the animals are 
standing. 


SwInE FEEDING EXPERIMENTS. 


These experiments are to be carried on in the future in six pens 
which have lately been built in the basement (see Plate II). These 
pens are divided into two rooms which are connected by a sliding 
door, one room having a floor of spruce plank. This latter part is 
well littered with straw and is intended for the place where the ani- 
mals shall eat and sleep. The feeding troughs are so arranged that 
by means of a swinging partition the animals ean be excluded from 
them. This device prevents the troughs being filled with filth 
during the time when the animals are not eating, and allows the 
attendant to turn in the food without inconvenience. After the 
food is turned in, the partition is swung to the outside of the 
trough, and when the animal has finished his meal, is swung back 
again. 


Tue Dicestion Room. 


The mechanical appliances which must be considered in cunnec- 
tion with a digestion experiment, are 
(1) The pen or stall in which the animal is kept. 
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PENS FOR DIGESTION EXPERIMENTS WITH SHEEP. 


1. Pens, with sheep at liberty. 3. Feeding Boxes. 
Deere’ ce «confined. 4. Sliding Panels 
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(2) The rubber bag and harness which are attached to the 
animal during the time that it is necessary to collect the excre- 
ments. 


The form of the stall or pen depends upon the kind of animal 
used. The digestion trials made by this Station have been almost 
entirely with sheep, and the pen shown in the accompanying plate 
was devised here for use with this animal. The sides of these 
pens are 3'—9" high and are built of four inch spruce sheathing, 
with spaces. 


As can be seen by reference to Plate III, the pens are so con- 
structed that four sheep can be used at one time. As shown in 
Fig. A, each pen has a floor space of twenty-two square feet. 


In Fig. B nearly all of one side of each pen has been swung 
from the position a 6 to the position a c, forming a stall 18x48 
inches in dimensions, in which the sheep can stand and lie at ease 
but cannot turn around. 


It is well known to those familiar with the methods of digestion 
experiments that a feeding period of from twelve to fourteen days 
is necessary, at least the first seven days of which must be devoted 
to a preliminary fecding before it is safe to collect the excrement. 
During this first seven days the animal may have the liberty of the 
pen as shown in Fig. A. When, however, the excrement bags 
are attached it is necessary to confine the animals in the stalls as 
shown in Fig. B, either during the entire five days or at least 
while the contents of the bags are being removed. 

During tLe last five days, while confined in the smaller pens, the 
animals stand upon a movable slat floor, the spaces between the 
slats allowing the urine to flow out of the way so that neither the 
animal nor the bags become soiled. The outer end of each of the 
small pens contains an aperture through which the animal’s head 
has access to the feeding boxes which are attached outside. These 
feeding boxes are wooden boxes.lined with zinc, which are extend- 
ed upwards with galvanized iron to a height that entirely prevents 
the scattering of the food outside. The rear end of the smaller 
pens consists in part of a sliding panel, which allows the conven- 
ient removal of the contents of the excrement bags. 

During the seven days that the dung is not collected the animals 
are freely bedded with dry, clean sawdust. When the bags are 
attached the bedding is removed and the floors thoroughly swept, 
so that it is possible to see whether any loss of dung has occurred. 
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The arrangement of these pens has so far proved entirely satis- 
factory, and is commended to those who desire to undertake diges- 
tion experiments. 

The excrement bags in use by this Station consist on the inside 
of the ordinary rubber cloth which can be purchased at any drug 
store, and on the outside of bed ticking, which gives strength and 
durability. These bags are attached to the animal by means of a 
light harness. This harness is made as follows: A collar passes 
around the animal’s neck, and a band around the body just back 
of the fore legs. To the neck collar are attached four straps 
which pass lengthwise of the body, two along the back and twe 
between the fore legs. ‘The straps slide through slots in the body 
band, and are attached to the bag on the back and under the belly 
just front of the hind legs. The lower end of the bag is not 
sewed together, but is closed when necessary by tying a string 
around it. In this way the bags can be emptied by simply unty. 
ing the string and allowing the contents to drop into a dish placed 
underneath. 
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DIGESTION EXPERIMENTS. 


The digestion experiments, the results of which are given in the 
following pages, were not wholly accomplished within the year 
1891, but were in part performed during the latter part of 1890. 

The materials which were made the subject of these experiments 
were produced on the College Farm in the summer of 1890, 
excepting, of course, the bran and gluten meal. The mere deter- 
mination of digestion coefficients was not, in every case, the main 
object of the work. While a knowledge of the digestibility of 
these foods is of value in itself, here it was in large part essential 
to correct conclusions in regard to quite different questions. 


EXPERIMENTAL Foops. 


The foods whose digestibility was determined were the fel- 
lowing : 

CXXI. Hungarian Grass. 

CXXVIII. Hungarian Hay (exxi dried). 

CXXVII. So. Corn Fodder. 

CXXV. Field Corn Fodder. 

CXXVI. Sweet Corn Fodder. 

CXL. Timothy Hay. 

CXLI. te KS 

CXXXIII. Sugar Beets. 

CXXXII. Mangolds. 

CXXX. Rutabagas.- 

CXXXI. English Flat Turnips. 

CXXXIV. Gluten Meal. 

CXXXV. Wheat Bran. 

The gluten meal and wheat bran were purchased in the Bangor 
market and the other foods were produced by the Station. 


Dicestisitiry oF HunGARIAN GRASs. 


Time of experiment, August and September, 1890. 
Animals used, Sheep. 

Daily ration, 2250 grams. 

Total period, 12 days. 

Feces collected, last five days. 
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A certain amount of the grass was cut daily, from which, after 


chopping, the rations were weighed. A 
unchopped was also put aside each day 
drying. 


portion of the fresh grass 
and carefully spread for 


Samples for analysis were selected daily and were immediately 
dried in the laboratory by the aid of steam heat. 


Analytical data.—The composition of the fresh grass is given 
below, as well as that of the water-free material. 


CompPosiITION OF HUNGARIAN GRASS. 


Fresh Grass. Water-free Substance. 
. 3 3 
= feb) a (<>) 
<= Oo. 3 o 
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A ra o A aa 
° | Oo = oe 
H cas - | & ™ > | aos 
o -| 2 ae) Paes BL os 
S, a; ec) 2/8) gia} 81 2/2 |e 
El </e)/e/2 | ail 4) al ele le 
: % % % | % % % % % % » | % 
CXXI, Hungarian Grass.....'75.29! 2.29! 2.73 7.58'11.29 .82/} 9.26/11.07'30.66'45.68|3 .33 


CoMPOSITION oF FECES FROM HUNGARIAN GRASS. 


Fresh Feces. 
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In 100 parts dry substance. 


Protein Nx6.25. 
Nitrogen-free ex- 
tract. 


Fiber. 
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Sheep 1.. ..ereseeeccesssseeeeereeeee|| 6-37 | 34.63 |] 14.50 | 11.25 | 27-15 | 48.26 | 8.84 


Qaceccccccccccsesscccvescce cee! 65.48 | 31.52 || 14.85 | 11.97 
Be ccccccccccccccccccccccccccccs 52.34 | 47.66 || 15.52 | 10.86 . 4. 
6 As ssccceccecerccccccccccevcesee!!| 04-26 | 45.74 || 14.22 | 11.25 | 26.25 | 43.88 | 4.45 
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WEIGHTS OF Foop AND FECES. 


Food Feces 
eaten daily. ||excreted daily. 
o o 
& & 
H $ : 
a 8 4 8 
2 CS} 2 3 
cc) E i Ee 
grams grams.|/ grams. grams. 
Hungarian Grass, Sheep 1........cc0-e«. «. 2250 556 626 216.8 
“ec ce “ce “cc 5 
en dcaice Mikcag ieee nears occa lease « || #0 | 205:0 
ce 5 Br th oeoacad snodnoeoneoS00e> ce ce 400.4 183.2 
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The digestibility of the Hungarian Grass as calculated from the 
preceding data was as follows :* 


els 8 
s |¢ che 
a Sie : ES 
Suge ee hee vege 
ean Me sont satel aes aes 
Be se ic Sis =o = 
A e) < Ay & Zz ee 
63.4 7.2 | 60.2 | 65.4 |} 63.5 | 54.9 
65.1 | 37. 59.4 | 66.8 | 66.7 | 47.8 
65.2 | 42.5 | 63.6 | 67.2 | 64.8 | 50.5 
68.8 | 49.5 | 66.4 | 71.7 | 68.4 | 56. 
SeAmerarecscn en - 220s FAs Ss 63.4 | 65.6 | 41.5 | 62.4|67-8| 65.8 162.8 


DIGESTIBILITY OF HUNGARIAN Hay. 


Time of experiment, November, 1890. 

Animals used, Sheep. 

Daily ration, 800 grams air dry hay. 

Total period, 12 days. 

Feces collected, last five days. 

This hay was made from the grass used in the digestion experi- 
ment previously described; the grass was dried under cover by 
spreading it thinly on a scaffold. 

Analytical data.—The tables below give the composition of the 
aay and feces and the weights of materials. 


CoMPOSITION OF HUNGARIAN Hay. 


Air dry hay. | Water-free substance. 


iS 2 iS 2 
a ° ag ro) 
S 2 = ON 
as A aS 
a 2 A as 
e =| @ x =| o8 
H = : | to = = | & 
2] gel She ah eae ese ion iae 
Coy Niel ledisyal cet ane hall (ee bees [cca Meee fate 
Fi di) al el|2 i] eallia|ea| Ble le 
—— eae -—| |—— Sees Peta 
3.10) |S.64 10.S2 29.24 47.52|3.78 


UXXVIII Hungarian Hay..|/|18.07| 7.08 | 8.86 23.96 38.93| 


/ ComposiTIon OF Feces From HunGARIAN Hay. 
Fresh Feces.|{ In 100 parts dry substance. 
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5 : 2 
g EB Es 
D Zz es 
2 a 
eS Zs i | 2 Sue 
o m = fe R S) - 
3 spe | |e 1p Weg ea oi 
E a) < a A ca 
Hungarian Hay, Sheep, a eoeseccece 53. 29° 46. 71 12.89 | 12.42 | 26.54 44.24 | 3.90 
a Or Oe ibllcmbcosonce 51.23 | 48.77 |! 12.87 | 12.11 | 27.11 | 44.08 | 3.83 
* Tables showing the necessary calculations for these and other coeflicients can be 


found in the appendix to this part of the report. 
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Weicuts oF Foop AnD FECcEs. 


Food Feces 
eaten daily. excreted daily. 

iS) i 3) 

o o 

s 3 4 

= 3 ra 5 

# iG 3 E 

< = Fe = 
Hungarian Hay, Sheep 1......+.sceeceeeeeees SA aac 655.5 | 490 228.9 
“ CCIE ah Saeed Oe Soe wall eaSO0 655.5 480 234.1 


The following coefficients of digestibility were obtained with 
two sheep: 


DIGESTIBILITY OF HUNGARIAN Hay. 


ro) P 

¢ ae some 

3 | 88 BO) ete HRs 

n ee, o u is 
3S : 2 (3) ° x 
P 0 a 2 2 SAS 
fa) ‘e) < a ay Z, = 
SKECIDy Tsboasoose 66.8 | 47.9 | 59.9] 68.5 | 67.4 | 63 9 
Acces : 65.9 | 46.9] 60. | 66.8 |- 66 9 | 63.8 
INV OTAGO nia sheer eee aoe Reece . .-|65. | 66.3 | 47.4| 60. | 67.6] 67.1| 63.8 
62.4 | 67.8 | 65.8 | 52.3 


Hung. Grass as previously found......| 63.4 | 65.6 | 35.5 


DIGESTIBILITY OF CoRN FopprR FROM So. Corn, FIELD Corn 
AND SWEET Corn. 


Time of experiment, October and November, 1890. 

Animals used, sheep. 

Total period, 12 days. 

Feces collected, last 5 days. 

A determination of the digestibility of the fodders from these 
varieties of corn was one of the necessary steps in an attempt* to 
study their relative yield of digestible material. 

Several hundred pounds of the green fodder corn were selected 
from each variety at the time the crop was cut and weighed. 
These small lots were stored in such a manner that they would 
dry without moulding and where they were safe from the depreda- 
tions of mice. 

The partially dried fodder of the several kinds was finely 


* The details of this experiment are given on subsequent pages. 
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chopped, thoroughly mixed, the daily rations weighed out, and 
samples at once taken to the laboratory, where the drying was 
completed by steam heat. 


Analytical data. 


COMPOSITION OF THE Corn FopprEers Brerore DryiIne. 


Green Corn. Water-free substance. 

y Y 

iS oO 1S oO 
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Z ae ZA 28 

SPS eel Mie Sisley Ih. 
Se | sea ee Reha ie etal ieee lle) eet ee 
EFl<qd/alea/4ieii <q] alee ie 
CXXVII, So. Corn.......0-. 85.06 1.28] 1.64) 4.58] 7.00] .44 8.55(10.99/80.66\46 87|2.92 
CXXV, Field Corn... ecceee| (84.21) 1-20) 1.77) 4.01] 8.28) .53)| 7.62)/11.20/25.42,52.45/3.31 
CXXVI, Sweet Corn........ 83.85] 1.13] 2.18} 4.14] 8.08] .62:!! 7.01/13 .52)25.63)/49.98/3.86 


ComposITION OF FECES FROM THE Corn FOopDERS. 


Fresh Feces.|| In 100 parts dry substance. 
; 1S 
g a é 
q Ss ® 
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5 2 a ) u eS A 
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So. Corn Fodder, Sheep 2..--....|| 60.62) 39.38)| 12. 12.42) 25.87] 46.81] 2.76 
66 66 66 o6 : 


4..00222-/| 53.67! 46.33)| 11.78) 12.41) 25.76) 47.23) 2.83 

Field Corn Fodder, Sheep 1....-. 59.90 40.10) 11.78] 14.08} 21.86] 49.48] 3.30 
I os os OG; Sloguose 65.81) 34.19)| 12.58) 15.01) 20.80) 48.26) 3.35 
Sweet Corn Fodder, Sheep 2...-. 72.01) 27.99'| 14.42) 17.52) 19.34) 46.04} 2.68 
s i es 66 4..---!! 69.29) 80.71'! 15.77! 16.58! 20.19 46.11 3.35 


Weicuts or Foop anp FECES. 


Food eaten daily. ||Meces excreted daily. 
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So, Corn, SHEEP Bee cecccecccccecce 3318.8 504.7 380. 149.6 
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40 oy 00 Avpetataiaieiotaleteleie teverersite 2521. 407.2 394. IRAE 


d4 


MAINE STATE COLLEGE 


Below are given the coefficients of digestibility as found: 


DicesTioN COEFFICIENTS OF CoRN FoppErs. 
z = iS | 
212 & | 2 
a = A = 
ig ee eS zd 
= = |} = x mE 
Ey ie ieee ba = Spel ee 
oy ie Cie ene 2 eo) = 
Bee ig a ee AOS Ce | 
So. Corn, Sheep 2-.-..----+--.+s0. | 70.3 | 71.4 58.2 | 66.1 | 74.9 | 70-4 | 72.3 
Li Re iy Sree ans +++eee) 63.6 | 69.8 | 56.6 | 64. 68.7 | 69.6 
Average ---+2+-2+- oo eecceee-|69.4/70.6/57 4 69.5 70.9 
Field Corn, Sheep 1.-.---.+.---- BA ey Er m8) : 73.4 | 71.4 
“ss ees ee eel GOL (aiaL| Adon [ns 71.9 | 69.1 
ces Kade! Fre ae | 
AVCTAZE... cee csccsccceereee(/ 40.6 4 2.4| 52-9) 61.8 |75.6|72.6 70-2 
Sweet Corn, sheep 2......--+----+| 69.3 | 73.2 | 37. | 60.2 | 76.9 | 71-8 | 78.3 
«6 Ke © Asseseeseeeeeee) 70.2 | 73-9 | 41.9 | 63.5 | 76.6 | 72.5 | 74.5 
pees Bez 
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Dicestipitity oF Timotuy Hay. 


Time of experiment, December, 1890, and February, 1891, 


Animals, Sheep. 

Daily rations, 700 grs. 

Total period, 12 days. 

Feces collected, last five days. 


-Two large lots of hay were taken from the mows, finely chopped 


and thoroughly mixed. 


The digestibility of this material was 


ascertained as work necessarily preliminary to a determination of 
the digestibility of various roots, wheat bran and gluten meal. 
The hay was very nearly all Timothy, a slight mixture of other 


grasses being present. 


Analytical data. 


Composition oF Trwotuy Hay. 


. |Protein Nx6.25. 


S|. = 

—} = 2 
Bee $2 tee a | | 
CXL. Timothy Hay---.|'7.634-616.38 20.15 
CXLI, Timothy Hay...((7.635-226.69 30.34 


Air dry hay. | 


W ater-free substance. 


S| 
2 | = 2 | 
= o ae) 
ey Z = 
Wee at | ee eee ee 
45.334.40 4.99 7.4432.6450.174.76 
46.323.80 5.65 7-2432.8450.164.11 
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ComposiTIon OF FrEcES FROM TimotHy Hay. 


Fresh feces.) In 100 parts dry substance. 
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Timothy Hay, OXL, Sheep 1.-.-;----|| 70.10| 29.90 | 9.011053) 86.48) 41.19)2.79 
Qo... sees] | 54.27] 45.73|| 7.85] 9.511 37.53] 41.9513.16 
© Bisseeseee|| 64-26) 35-74)/8.45] 9.87] 34.49) 44.17/31 
& Ao ssseceee|| 60.43) 89.57 | 8.69/10.25) 29.03) 49.19)2.84 
Timothy Hay, CXLI, Sheep 1..-.-,---|| 63.46) 36.54 | 8.56] 9.34 36.19] 43.26 2.65 
6 Qe. scceee{| 69.00) 31.00 |8.77| 9.95 87.02) 41.332.93 
%  Bissseee-|| 56.41) 43.59 |'7.93| 8.76 36.13] 44.033. 15 
A aS 8 47.55. 52.45 |8.09| 9.17 35.29, 43.893.56 


Foop EATEN AND FEecEes EXCRETED. 


Food eaten daily. |[Feces excreted daily 


3) o 
o oO 
ei 3 § 
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* as ae < = = Es 
Timothy Hay. CXL, Sheep 1.....-... ; 700 646.6 891.2 266.5 
LOMO. ooo eae 700 646.6 620. 283.5 
GH  Boeancoo0 700 646.6 680. 243.0 
; STAT isieiniatctelete 700 646.6 700. Q7T. 
Timothy Hay, CXLI, Sheep 1........ || 700 646-6 762. 274.8 
CORO Se ose 700 646.6 861. 266.9 
608) Be tems sees 9 200 646.6 614. | 267.7 
SAL Tofatatets ee || 647 | 6594.6 438 229.7 
DiGeEsTIBILITY OF TimoTHy Hay. 
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Timothy Hay, CXL, Sheep 1...... 58.7 | 60.5 | 25.7 | 41.9 | 53.9 | 66.1 | 75.9 
eet. 66.1 | 57:4 | 30-9 | 44.0 | 49-6 | 63.3 | 71-1 
66 Becceee 62.4 | 63.7 | 86-5 | 49.8 | 60.3 | 66.9 | 75.6 
So) Alesana 57.1 | 58.8 25.4 40.9 61.9 | 58.0 | 74.6 
Verage...+.. Shot Sh eebee 58.5 60.1/29.6/44.1 56.4 63.6|74.3 
Timothy Hay, CXLI, Sheep 1..... 57.5 , 58.8 | 35.6 | 45.3 | 53.1 | 63.3 | 72.5 
ERB ae 58-7 | 60.0 | 35.9 | 43.3 | 53.5 | 65.9 | 70.7 
6 8..00-| 58.6 | 59.6 | 41.9 | 49.8 | 54.5 | 63.7 | 69.2 
Se ae ona g 61.3 | 62.3 | 45.6 | 51.9 | 58.3 | 65. | 67.0 
AVECLAZC. «+0 eee see eeee see ee-|59-160.2 39.7 47.5 54.8 64.7 (69.8 


36 MAINE STATE COLLEGE 


DIGESTIBILITY OF VARIOUS Roots. 


Date of the experiment, January, 1891. 
Animals used, Sheep. 


ks EN: 500 grams Timothy Hay (eLy 
Ey Eo, | 2000 grams Roots. 


Total period, 12 days. 

Feces collected, last five days. 

The digestibility of roots with ruminants cannot be determined 
by feeding a ration composed of them alone. It is necessary, 
therefore, to feed with them some fodder material like hay, straw, 
etc. The roots, the digestion coefficients of which have been 
ascertained by feeding trials during 1890 and 1891, are sugar 
beets, mangolds, rutabagas and English flat turnips. With these 
were fed a known quantity of Timothy hay (No. CXL), the 
digestibility of which had been previously determined. In order 
to test the four varieties of roots mentioned, it was necessary to 
employ four animals during two periods. 


Analytical Data. 


COMPOSITION OF THE Roots. 


Jas 1S 
a a 
z| | ae z| |¢z 
. a o = =| os 
i.e eee en e\elele ie e\| a\é Ee | 
CX XXIII, Sugar Beets. | §3.751.11)1.56} .87,12.57) .14|| 6.85) 9-60) 5.37,77.31) .87 
CXXXII, Mangolds.... | §8.271.11|1.24| .73) 8.53 12 9.49 10.56) 6.20/72-641.01 
Cxxx, Rutabagas 5000 | 89.05) .72| .89)1.00) 7.80 154 6.58) 8.13] 9.06/71.294.94 
CXXXI, Eng. Flat Tur-|| | | | | 
MIMS Aconoaasce%e06c0C 90.24 .921.101. 02) &- 32) .40)| 9.48 11.28'10.43|64.774.09 
‘ComposirIon OF FECES FROM Roots. 
f ~In 100 parts water-free 
Fresh feces. substance, 
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| © | Bi is 
| | = w ~ 52) 
| 2 A 28 
[aees le Fe lier ne 
ee sg) (ese ee 
{| = Q < Le | & Zi Ea 
Sugar Beets, Sheep 1.....-..+20+- | 61. 03) 38.91 13.69 16,59 32.16| 40.95) 3.31 
Bo Bo sssnssagodac | ot. 93' 45.07|| 16.22] 10.32; 30.34! 39. 65! 3.47 
Mangolds, Sheep 2..-.-.--2+-+++- || 58.53! 41.47|| 13.74] 10,89, 31.13) 40.68) 3.56 
Be nssocsshes o---|| 53.17, 46.83)| 15.01) 10.14) 80.05 41.17) 3.63 
Rutabagas, Sheep 1......--..---- | 50.58 49.42|| 11.24) 10.17) 31.94] 43.56 3.09 
6 Bo... e eee eee ee- |} 50.99) 49.01)| 12.53] 10.50) 32.60) 40.73 3.64 
Eng. Flat Turnips, Sheep 2.--.-. 54.79] 45.21)| 10.87] 10.77] 32.35] 42-61) 3.40 
ae 


As, ees | 79.711 20.99|| 12.30! 10.06] 30.84) 43.67. 3.13 
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Foop Eaten AND FEeces EXCRETED. 
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Food eaten daily. ||Feces excreted daily. 
26 g 4 
Ze 3 4 S 
ri) = 2 3 
: E 2 E 
Timothy Hay (CXL)........ 500 461.8 
Eucept, (ee Beets.-+-..o0eseereee. 2000 | 325. BBO oa 
Sheep3,. “ Ue bs sticas ‘6 “ 463.2 208.8 
Timothy iH (CDI bNo case 50 500 461.8 
sneep2, {ym Tay (OXL) os ss4: 2000 934.6} Pa ale 
Sheep 4, os se secceee Go GO 509.2 238.5 
Timothy Fae (OIA) Sse weeetel | B00. Win 61.8 E 
se anes Bagas :+eseeeseeeeeeee]| 2000 | 219. 432 zs 
Sheepjs, — és wieleleieials ee es 460 225.5 
Timothy Hay (CXL)..... ae 500 461.8 ‘ : 

Sheep2, | Ene. Flat Turnips.-.....-.-// 2000 | 195.2 464. 209.8 
Sheep 4, cS son0d0s a6 “6 994. 201.6 
DicEsTION COEFFICIENTS OF Various Roots. 

° iS x 

o at : 2 5 oF = 

rd ges Se 2 /25| 8 

alo <q | & & |e fe 

Sugar Beets, Sheep 1....... . seeee| 94.2 | 97.6 | 43.2] 90. | 88.5 | 99.8 | 53.5 
Ef ta MERI SFE TREE B 94.8 | 99.9 | 20.7| 92.6 | 113. |100. | 46.4 
Ny Cra meerEeMON icc sascnacceis 94.5 | 98.7 |31.9|91.3 100.7 | 99.9 | 49.9 
ManeOlUS, SHeep'2.-.c. sccsdecasecssace 77.1 | 82.7 | 211| 69.7] 26.8 | 90.8 |.....- 
: csr dll Saas pani ee S08 Syke Te Ue, |U7os9:) aS see Sieg oaaees 
EMEC Ce ic seas tactic: 78.5| 84.8 |16.4/74 7| 42.8 |91.3|...... 
Rutabagas, Sheep i sccsnod jcodcdocces one 90. 93. 45.8 | 85.9 | 87.5 | 94.4 | 91.6 
Se OEE, Se airs ba 84.5 | 89.2 | 16.7 | 74.7] 61. | 95.1 | 76.8 
Py Ctn sete ea coe cee c Maye thea, 87 2| 91.1 |31.2|/803| 74.2|94.7| 84.2 

Eng. Flat Turnips, Sheep rie Beadcoooanoos 90.7 | 93.2 | 64.1 | 845] 89.2 | 96. 82.5 
Seen Ale WC Late? Weal eo WE specail ae Reever ea 

INV GEAR Cac a<>.l6iis Jado Ea ee: 92.8| 96.1 |58.6189.7 |103. 196.5 197.5 


DIGESTIBILITY OF GLUTEN MEAL AND WHEAT Bran. 


Time of experiment, February, 1891. 
Animals used, Sheep. 


Daily ration, / 


500 grams Timothy hay, 
300 grams grain. 


Total period, 12 days. 
Feces collected, last five days. 
There were two reasons for making digestion experiments with 


these two commercial cattle foods, viz: 


No attempt appears to 


have been made to learn the digestibility of gluten meal, and a 


former trial 


gave 


such unfavorable and somewhat unexpected 
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results with wheat bran that it was thought best to carry through 
another experiment to test the correctness of the previous figures. 
In fact roller bran differs to such an extent from that with which 
German trials were probably made, that the single previous test 
by this Station is really the only one to which reference could 
heretofore be had that applies to such bran as the market now 


affords. 


The gluten meal and bran were purchased in the Bangor market. 


Analytical data. 


ComposITION oF GLUTEN MEAL AND WHEAT BRAN. 


In 100 parts water-free 


3 ies dry material. anit. 
iS Ne) 
S g 3 g 
A a. b es 
7 ue) va 1 
i=) qa° 
: S oS = Be 
a = ° ns — ° ans 
©) 5 1D ial cay, 5 o tl oh 
SS Seo iis pS | eet ee) = 
Flaleajeia lsll4| a) ela ls 
CXX XIV, Gluten Meal] |10.20)1.00)30.81) .98)/47.22/9.79) |1.11/384.30} 1.09|52.60)/10.90 
CXXXV, Wheat Bran.!/11.73/6.00/15.50/9. 66/52. 015.10 6.79'17.56110.94/58.93) 5.78 


ComposiITIon or Feces FROM GLUTEN MEAL AND WueatT BRAN. 


| Fresh feces. 


In 100 parts water-free 


substance. 
a Ne} 
3 isl de| 5 
a 4 LS 
a as 
4 3 & 08 
(9) n s o H oi 
a bo a a) 25) | eo aes 
= oy n tw = = Cy 
E14 | Bae Ele 
Gluten Meal, Sheep Dceccesececee|| 63-82] 36.18)| §.91] 11.57] 32.386) 42.81) 4.35 
so00c0 00000 «|| 77.90) 22.10)| 9.65) 16.36) 27.80) 41.98) 4.21 
Wheat Bran, Sheep 1...scceseeee|| 62.89) 37.11]| 10.65) 9.15) 29.94) 45.98) 4.28 
Booacoooacacc 70.42) 29.58)| 11.721 8.46) 29.111 47.27) 3.44 


Foop Eaten Aanp Feces EXCRETED. 


Food eaten daily. |/Feces excreted daily. 


b 
il 
as) 
i < 
Timothy Haviasieor scene eeu 500 

Sheep 2 | Ghaten’ Meal. Rlatelavatotetcteleteteratere 300 
imothy Hay.-ccccccccccees 500 

Sheep 4 | Gluten Meat sessceeeecesene!! 300 
Imothy Hay..cce.sscseeevce 500 

Sheep 1 | Wheat Bran cobodadoca000d | 300 
Sheep 3, se ry: 


g g 
c= = 
B r| 3 
= o a 
e 3 es 
461.8 
a. af 636.4 | 230.2 
413. 
2. if 884. 195.4 
61. 
sere 756.4 | 280.7 
«|! 4046.8 | 309.6 


Eee 
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DicgEstion CoEFFICIENTS FOR GLUTEN MEAL AND WHEAT BRAN. 


g fe © 
DR = A Rs) 
Bl Be A |...) 8 
lita abe ot lessee eam ats |e 2 
H H a = cet rts SS 
A (o) 4 ~ FH A Fy 
In ERICA SRA ea cl Bhw| wee ele Goroy eee 88.2 | 85.6 
a ar Sangre henenvene 90.2 | 9T.9°|eseee 8 33.4 | 93.5 | 90.1 
RESET coor “87-4 | 89-1 |-2--:-/86.6 |... 90.8 | 87.8 
mraferele 65.3 68.5 |.----.| 82.7 | 46.9 | 69.6 | 59.5 
piticat Bape ee alae BAL | 95gin coe 81.5 | 25.5 | 58.6 | 68.6 
BASVCT:SE © wisiatelarelaisiayeicleic\ele\sieieleis/sieisierele 59.8 ree ets 82.1 36.2 64.1 | 64: 
Results of ae an MENG GoAconEReOOOHe 58.8 | 62.8 |... (edi lasscoc 67.5. | 82.6 
* See Rep. Me. Exp. Station, 1889, p. 61. 
SumMARY OF DiGESTION COEFFICIENTS. 
A s 1S ‘. 
§ | 3 2 
= 
ee iS e 
e < =| D 
2 =| _ s oo 
: Ss 5 2 ® Qu : 
a Be a q 2 |eol 8 
2) |S <4 Ay fe | i 
Hungarian Grass.........---.+---| 63.4 | 65-6 | 35.5 | 62.4) 67.8 | 65.8 | 52.3 
Hungarian Hay ..........0.-0-0-- 65. | 66.3 | 47.4 | 60. 67.6 | 67.1 | 68.8 
SOnCorn WOdders .0 ccc cis» see csi- 69.4 | 70.6 | 57.4 | 65.41 74.2 | 69.5 | 70.9 
Field Corn Fodder...........-.-- 70.6 | 72.4 | 52.9 | 61.8 | 75.6 | 72.6 | 70.2 
Sweet Corn Fodder.........-..-- 69.7 | 73.5 | 89.4 | 61-8 | 76.7 | 72.1] 76.4 
Hlimothiys Hay id.cc ides eeece vocsan 58.5 | 60.1 | 29.6! 44.1] 56.4 | 63.6 | 74.3 
Timothy Hay..... ococccecceece--| 59.1 | 60-2 | 39.7 | 47.5] 54.8 | 64.7) 69.8 
Sugar Beets....... ecccccccccscee-| 94.5 | 98.7 | 31.9 | 91.3 | 100.7 | 99.9 | 49.9 
MWIETSEONGIS cagd00000000000G00 Gooden! Tso || Bebo || TIGoZE |) GEA ASS NOS Noack 
Rutabagas ...cccccesceccscccceee-| 87-2 | 91.1 | 31.2 | 80-3] 74.2 | 94.7 | 84.9 
Eng. Flat Turnips.............--| 92.8 | 96.1 | 58.6 | 89.7 | 103. | 96.5 | 97.5 
Gluten Meal...... nooo oDaccoNDd6Ec 87.4 | 89.1 |...... 86.6 | ......| 90.8 | 87.8 
Wiheat) Braniccc...sse. coeececces| OOO ! G4. |acecee epdolt |) BiRoe 64.1 64. 


(1) The Hungarian Grass, both when fed green and after 
drying, proved to be more digestible than the average of other 
grasses—notably more so than Timothy. 


(2.) The drying of the Hungarian Grass into hay did not 
diminish its digestibility. This is in accordance with all 
former experience. » 


(3.) The corn plant as cut for the silo is one of the most 
digestible of fodder plants, rating in these experiments as 
compared with Timothy as 100:120. Sixty per cent. of the 
dry organic matter of Timothy was digested, while with the 
various corn fodders the average was seventy-two per cent. 
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The experiments of this year disclose no especial differences 
in the digestibility of the Southern, Field and Sweet Corn 
fodders.. 


(4.) The digestion trials with roots show them to be the 
most digestible of any of the foods tested, the amount of 
waste material beine very small, averaging not over 8 per 
cent. of the whole. 


_(@.) The Gluten Meal, which is a waste product in the 
manufacture of glucose from corn, was digested to the extent 
of 89 per cent. of its dry organic matter, which does not differ 
at all from the figures given in the German tables for thc 
entire grain. The treatment which the grain receives in con- 
verting the starch into glucose does not seem to affect the 
digestibility of the refuse. 


(6.) The second trial of the digestibility of American wheat 
bran gives average figures almost similar to those obtained in 
the first trial, and shows this cattle food to be but slightly if 
any more digestible than good hay. and much inferior in this 
respect to grains such as maize, oats, barley, etc. 
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THE PRODUCTION OF FOOD MATERIAL BY VARIOUS 
FODDER AND ROOT CROPS. 


The list of cattle foods which many successful dairymen scem 
to regard as necessary for winter production of milk includes some 
green material. This material is furnished either from the silo 
or by some one of the various root crops, undoubtedly more 
largely from the former than from the latter at the present time, 
Ensilage is made almost wholly, at least in this State, from the 
corn plant, and in regard to the most desirable variety of corn for 
this purpose there seems to exist quite a difference-of opinion. 
The roots most generally grown for winter feeding are mangolds, 
sugar beets, rutabagas and English field turnips. The inquiry of 
the farmer is, which of these crops is the most profitable? ‘Shall I 
produce the large varieties of Dent corn, such as the Virginia 
White Horse Tooth, or shall I depend upon the varieties of Flint 
corn and Sweet corn whicb make much smaller growth, but which 
come more nearly to maturity in this climate? Or is it better to 
adhere to the former practice and produce sufficient roots of some 
kind to furnish the needed change of food?” In attempting to 
study this question, in order to give the farmer helpful informa 
tion, we must first decide what is the proper standard for judging 
the profitableness of a crep. Two factors must be considered, 
(1) the amount of food material produced and (2) its cost. With 
the latter factor the Experiment Station does not propose to deal 
in this connection. In regard to the former factor, we must ask, 
How shall we judge with regard to the production of food material ? 
It is very evident that we cannot take as our standard the total 
weight of the crop, for the reason that there is so large variation 
of the amount of water in the various crops which have been men- 
tioned. This water is worth no more than that which the animal 
takes from the trough. But shall we use the total dry matter 
as a measure of profitable production, excluding the question 
of cost? This would certainly be more accurate than to judge 
from the total weight of the crop, but it is evident that there 
would still be an inaccuracy from the fact that the dry mat- 
ter of the various fodder plants varies greatly in digestibility. 
We inust conclude then that the proper standard by means of 
which to compare the production of food material by various crops 
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is the amount of digestible dry materiat, One other factor enters 
which it is necessary to consider to some extent, and that 1s the 
relative value of equal amounts of digestible material from differ- 
ent crops. For instance, the large varieties of Dent corn do not 
mature in this climate, but must usually be cut and put.n the silo 
before the formation of the ear, while with our early varieties of 
field and sweet corn, the plant can generally be tully matured. 
The question arises, Is a pound of digestible material in the imma- 
ture large variety equal in value to a pound of digestible material 
from the smaller and maturer sort? 

The Maine Experiment Station has addressed itself to the study 
of the problems suggested above. Work in this direction was 
begun in the summer of 1888 and has been continued through 
three seasons. 

In 1889 the experiment was confined to three varieties of the 
corn plant (see Rep. Me. Exp’t Station 1889, p. 46), but in 1890 
and 1891 root crops and other varieties of fodder crops were 
included. 

The general plan followed has been to select soil uniform in 
quality and in previous treatment, producing upon it equal areas 
of the several crops under like conditions of manuring, cultivation, 
etc. A record has been made of the weight of each crop, and its 
composition, and in part its digestibility, have been determined. 
The following is a description of the soil and of the method of 
manuring, planting and cultivation for the several seasons : 


1888.—Soil, clayey loam. Land in grass for several years previ- 
ous. Sod broken in spring, and 600 lbs. superphosphate 
drilled in with seed. Seed drilled in with Eclipse corn 
planter. Three varieties of corn were planted on two acres. 
This area was divided into twelve plots, four plots being 
used for each variety. 

1890.—Soil, clayey loam. In cultivation for four previous years. 
About seven cords per acre of good manure from barn 
cellar applied the previous autumn. Seed planted by hand. 
Size of plots one-twentieth of an acre, two plots being 
devoted to each variety of crop. The corn and root crops 
were thinned during cultivation to a uniform distance of 
plants. 

1891. —Soil, clayey loam. Land in grass since 1885. Sod broken 
in spring and about six cords of manure from cow stable 
applied per acre. 240 lbs. ver acre of a fertilizer consisting 
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of 100 lbs. dissolved bone black, 100 lbs. nitrate of soda 
and 40 lbs. muriate of potash were sowed in the drill before 

‘ the seed was planted. Manner of seeding and cultivation 
the same as in 1890. 

The varieties of corn, roots, etc., which have been grown are 
the following : 

Southern Corn,—White Horse Tooth. 

Field Corn,—a Flint variety maturing in Penobscot Co. 

Sweet Corn,—Early Crosby. 

Sugar Beets,—Lane’s Imperial. 

Mangolds,—Champion Yellow Globe. 

Rutabagas,— Yellow Globe. 

English Flat Turnip,—Purple Top Strap Leaf. 

Peas,—Black Eyed Marrowfat. 

Hungarian Grass. 

The Hungarian grass was not grown on the same land as the 
other crops, but the yield of this fodder plant was determined by 
weighing the produce from a crop fed to the College herd. 

In 1888 the corn was planted with a seed drill as before stated, 
and when hoed the first time it was thinned as nearly as possible 
to two stalks per foot. About the same nnmber of stalks were 
grown with each variety. In both 1890 and 1891 two stalks were 
grown to a foot with the Southern Corn and one stalk to a 
foot with the Common Field Corn and Sweet Corn. This degree 
of thickness with the several varieties was adopted because of 
the results of an investigation made by the Connecticut Experi- 
ment Station in the summer of 1888. (See Report of Conn. Exp’t 
Station, 1889, Part 1, pages 9 to 43.) This investigation showed 
that the maximum amount of dry matter was produced when the 
variety of Dent corn used was grown with two stalks to the foot 
and the Flint variety with one stalk to the foot. Of course the 
conditions of growth are different in Connecticut from what they 
are in Maine, and it is possible that a similar investigation made at 
this Station would show that a different thickness of planting 
should be adopted in order to obtain maximum production. No 
better guide is at hand, however, than the outcome of the experi- 
ment mentioned. 

In the case of the root crops the plants were thinned to the dis- 
tance of one foot in a row in all of the three seasons. The peas were 
sown in drills at the rate of two bushels of seed per acre. With 
all of the crops the distance between the rows has been three feet. 
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The three varieties of corn were cut and weighed at the time the 
kernels of common field corn had become glazed and the sweet 
corn was past the canning stage. No ears had formed on the 
Southern corn. The roots were leff in the ground as long as 
possible. 

Propuction By SEVERAL VARIETIES OF FopDER anD Root Crops. 


y= = - oe a 
te aan | = s 
|; @ | o Me | s 
} 2 is = ig | oe 
qt Soe = = |) = SL 
Dt peach tecairae = i = 5) 
| So | RS] Ss |] =< 2a 
Sane om) (esate ee | OS @ s, 
ian | RL gS aes == LO 
| SS rete >> Ilov!l =e 
l ae |e) BS. dl aortee 
: | OS erence | =x |) = 20 =s 
oe leah = 
S) = of S | o> = 
= 2 a) eS Se 
~— _ ~_s ~ 
a Se) oe a a 
ema Bag. 
Ibs. | % | Ibs. 


26.295 | 12.30) 3234.3 || 
32,950 | 14.94) 4929. Ale 
46,349 | 13.46) 6237.4 || 6 


SBS ..-cccccccccrecccsee 


1891 . -.cccccccccccccece 


{i 
Southern Corn, { 


| Average for all...-.-..-| 35.195 | 13.37| 4798.1 ||. 

WEBNENEe for 1890 & 1891. | 39 645 |...... | pe i|- 

SBR ool o ae ean ce ceus sees SOIR ST eo oee 
15.300 | 15.84 415.9 || 


3-00 3504.8 


be 
I 
G. 
oS 
ke 
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Field Corn. 
(Flint) 


es 
| 1890 ......-.---.- -consecscse 
J MObstce sstesccensetsSeonors | 


| Average for all....-....---- | 19.197 | 15.60) 2892.8 ||..-.--| 2045.7 
| Average fur 1890 & 1891.... | 21,690 |-.-..-. | 3110. ||-----.| 2208. 
(133 ce ene sete gods no2+| 14.205 | 18-5 | 1917 .6 || 61. | 1169.7 
Fe ee ee wecrcecesenss| 13,300 | 16.15] 2147-9 || 70.” | 1503.5 
13.7 


-76 3195.0 || 70.* | 2236.5 


Sweet Came TRY losseese ce teSeee eas saci) | Za 


Average for all....- seccoscs) | 16,908 | 14.47) 2420.1 ||. 
Average for 1890 & 1891---- | 15.260 -----. 2671. |} 
PEON ee cee an owe eaexeue | 18.400 | 11-73) 2158.3 |! 

i sesccccccccesecccccerseces | 12,300 | 8.60) 1068- 
Mangolds i 1s91 | 12,350 | 8.65] 1068. | 


| Average ...-ccccsccccceseeeee| 15.375 | 10-19] 1613.1 
( ISQ0 22 ocseceeenesnes-c case | 14.350 | 16:25) 251-9) 
1891 ---- 222 cco ccc ccece ne ceee | 20,950 | 13-60, 2847-8 | 


i 
Sugar Beets { 
| Average .. Seoeeeoeeenceeaoe |) URS) eed) ea eb || | 
fi bess csesnecco ses sosctcce ab am 10.95) 3454.7 || 87- 
Pell sas sesecstsscheccsccscs: 1.840 | 10.60) 3375. y 


Rutabagas { 
OE eR 31,695 | 10-77) 8414.8 


LPS Dssocescecorcessecce |! SEIS4 16; 3157-4 


Eng. Flat Turnips { rh Se cee eet ewe eee 


| Average ..0.-.02--+-- 9S aD $8.56 | 

Hungarian Grass, 1590. eee reeset seeeeersese 18.$ 949 24. res 4630. | 
{ 1890. costnonececessss ||) PTL |essece ses Sais fooacas| Laas S50 
j 1991 ..--eeeeceseeeeee-| 5,329 |------ Bae a | eee cere 


Peas, (total crop) 4 


U Average .cccecqucooes | Seclscs = 
1590 sce ee Sse scerpoacesc) : | | 1367-6 
- eccccesccesscesccsee| 1,481 |.----- $ 099d 
Peas, (grain) é 1891. Bee 481 i 1099.1 
AVETASE.. 2022 scence neeeee 1,665.5 ..---- 1415.4 j|-----. | 1231-3 
Timothy Hay (as sumed cTOp) ------------ 4.000 | 87.50 3500.0 |------ |e--- o. 


* Assumed to have the same digestibility as crops of previous year. 
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Summary OF AVERAGE Resutts FoR 1890 anp 1891. 
o 6 6 
cD uc eel yh geacanba cy ca 
ony of Bysh 
Sa ee) So 
sed] bs | se8 
eA ee ea ASS 
oOa| oP |odg 
Bl GSI ay] ce 
4 H HS 
Ibs. Ibs. ibs. 
Southern Corn.....- SAD OACODOU PE OOCOe OOD oD 39.645 5580 3850 
INURE GAS 6 odo0 pedasaodéanodesoduenseeenoedl| cleat S205) 2978 
Hungarian Grass.....+. dodon0 00080000 OndOUr 18.940 | 4680 2967 
Sugar Beets.....+--- elicidlevel dvolahel ete stawisveloietenctevaieller oil g G4) 2590 2447 
English Flat Turnips .-.es.-sccscessesceeess| 25,500 | 2559 2375 
Breld Corn (Eling) ..<.cl.sccsces Birvetcetleeceel 21.690 1" SILO 2208 
IVVCCUMO OL Msc slelclelalclolesolels ODO at tafe loveletere tetclers 18,260 2671 1870 


Mangold ....-ccccersceccccvccsssrccsescess| 15,375 | 1613 1266 
IRGHS (GUAM) cvscccccrersscecceccacserececes| 2,605 | 1415 1231 


Timothy Hay (assumed crop)..--.-.--+-----| 4.000 3500 2065 


In discussing the above figures which are a statement of the 
yield of the several crops under consideration, it should be remem- 
bered that no effort was made to secure phenomenally large pro- 
duction. It is not claimed that in any case a maximum crop was 
harvested, although the growth in 1891 of twenty-three tons of 
So. Corn and fourteen tons of Field Corn per acre, is a fairly 
creditable showing. The sole purpose of these experiments has 
been to test the relatvve growth of these fodder and root plants, un- 
der conditions as entirely similar as it was possible to make them. 

The results here given are not considered as final. Plans are 
in progress for repeating this work in other sections of the State 
on typical corn land, under conditions unquestionably favorable to 
a solution of the problem involved. Notwithstanding the fact 
that this should be considered as a report of progress, it may not 
be out of place to summarize the results so far reached. It 
should be borne in mind in this connection, that the question of 
cost is entirely ignored. 

(1.) The large variety of fodder corn, namely: the Southern 
White Horse Tooth, under the conditions in which the crops 
were grown greatly excelled the other varieties of corn and the 
roots in the production of total and of digestible dry matter. 

(2.) The crops which rank next in the production of digesti- 
ble dry matter are Hungarian grass and rutabaga turnips. 

Special attention is called to the very favorable comparative 
showing of Hungarian Grass as a fodder producing crop. 
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(3.) The common impression seems to be that our varieties 
of field corn and sweet corn which mature in this latitude and 
which are harvested for the silo after the plants have reached 
maturity or nearly so, contain much less water and more dry 
matter than the larger varieties of Southern corn. While these 
experiments show a difference in the percentage of dry matter in 
favor of the Field Corn and Sweet Corn, the difference has not 
proved to be as great as many would expect. The average results 
for three years show that the Northern field corn contained only 
two pounds of dry matter per hundred more than the Southern 
corn at the time the crops were harvested. 

(4.) These experiments illustrate very fully the already fami- 
liar fact that the weight of a green fodder crop is not a correct 
standard for judging its value. For instance, 18,940 pounds of 
Hungarian grass contained more than a third more dry matter 
than 31,695 pounds of rutabaga turnips, and practically as much 
dry matter as 32,000 pounds of Southern corn. 
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TURNIPS AS FOOD FOR SHEEP. 


The relative value of different cattle foods is a matter which is 
very much discussed by farmers. Perhaps no foods have re- 
ceived more attention during the last few years than have those 
which are fed in a green condition such as ensilage and roots. 
The Experiment Station receives very many inquiries in regard 
to their value as compared with hay and the various grains. 

Whenever these inquiries have been answered by the writer, the 
amount of digestible organic matter has been taken as a basis 
for comparison. For instance, a food containing 60 per cent. of 
digestible organic matter has been regarded as having five times 
the capacity for nourishing an animal that one has containing 
twelve per cent., especially if the two foods are not greatly unlike 
in the composition of their dry matter. Experiments made by this 
Station go to show that the digestible matter present in food is a 
fairly safe standard for measuring its value. A feeding experi- 
ment which was made in the winter and spring of 1889, the pur- 
pose of which was to compare ensilage and hay, gave results 
which seemed to warrant the following as part of the conclusions 
reached. ‘*The experiment furnished still further evidence that 
the amount of digestible matter present may be regarded as a 
safe basis for comparing the feeding value of foods of the same 
class.” (Report Maine Experiment Station, 1889, page 75.) 
The comparison referred to above was made by feeding young 
steers. In the previous spring of 1888, a similar comparison was 
made, using milch cows as the experimental animals. This test 
showed unmistakably that a pound of digestible material coming 
from a mixture of hay and ensilage gave better results than a 
pound coming from hay alone, but the difference was not great. 
In summarizing this latter experiment the following statement 
was made: ‘*Nevertleless, the testimony of such results as this 
experiment furnished sustains rather than destroys the general 
practical utility of the rule in making rations, that fodders have 
a relative value that is proportionate to their digestible material.” 
(Report Maine Experiment Station, 1889, page 69.) 

The results of a few feeding trials like these do not seem to be 
considered by many to be a sufficient guide for directing their 
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practice in cattle feeding. Experience and observation have 
appeared to show that roots have a value which scientific investi- 
gation does not accord to them and many feeders are very slow to 
look any farther than commonly expressed opinion. The opinion 
is met in many quarters that roots are especially profitable as food 
for sheep. Hon. I. C. Libby of Burnham, Me., in a conversation 
with a member of the Station staff, advanced the idea that turnips 


have.a value as sheep food greater than that with which they are 


generally credited, and greater, perhaps, than they have as food 
for certain other classes of animals. Later, in a letter addressed 
to the Director of the Station in response to certain inquiries, Mr. 
Libby referred to the importance of sheep husbandry to Maine, 
and expressed the opinion that roots should be made to fill a 
more prominent place in the sheep ration. He also suggested that 
the relative value of roots would be a proper subject of investi- 
gation by the Station. In accordance with this suggestion, plans 
were made for conducting an experiment with sheep in the winter 
of 1890-91, which should have for its sole object a comparison of 
the value of roots and of mixed grains as fattening food. During 
the summer of 1890, the requisite quantity of Rutabagas was 
produced on the College Farm, which were stored in fine condition. 
Early in December twenty-four good sized and perfectly healthy 
ewes were purchased. They were somewhat thin in flesh and 
were in first-rate condition for use in an experiment of this kind. 

In planning this experiment it was possible to do so from either 
of two points of view. It is very commonly remarked when 
roots are made a subject of discussion, that they are especially 
valuable because by feeding them the animal is kept in a more 
healthy condition and his appetite is stimulated, so that more of 
other kinds of food are consumed and therefore greater growth is 


obtained than would otherwise be possible. This is one point of: 


view. ‘The other is a consideration of roots as a main supply of 
food outside the coarse fodder, or as a substitute for grain. Now 
if an experiment were to be planned to test the value of turnips 
because of their physiological effect in the ration, the question 
would be answered only by feeding one lot of sheep on dry food 
entirely and another lot on dry food combined with more or less 
roots. Butif the nutritive effect of turnips as a main supple- 
ment of hay is the point to be considered, then a safe conclusion 
can more surely be reached by feeding some turnips to one lot of 
sheep and more to the other, the difference in amount of digesti- 
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ble material in the two cases to be made up by a larger amount of 
grain. In this way both lots of sheep would receive the benefi- 
cial effect upon health and appetite which green food is supposed 
to give, and we would be studying the single question of the rela- 
tive value of roots and grain. Consequently the ration of the 
two lots of sheep were planned as nearly as possible so that each 
lot received the same amount of digestible material, the difference 
being that more of this material came from grain in the one case 
and more from turnips in the other. Thé feeding of the sheep 
was begun on December 23. The rations were as follows: 


20 lbs. Hay, mostly Timothy. 
Lot, £, 12 lbs. Mixed Grain. 
20 Ibs. Cut Rutabagas. 


20 lbs. Hay. 
Lot 2, 7 lbs. Mixed Grain. 
50 lbs. Rutabagas. 


The mixed grain consisted of three parts gluten meal, two parts 
corn meal and one part wheat bran, by weight. This feeding 
period was continued until Jan. 30. It is seen that in this period 
Lot 1 ate five pounds more of the mixed grain each day than Lot 
2, and that Lot 2 ate 30 pounds more of turnips daily than Lot 1, 
or in other words, five pounds of mixed grain were against 30 
pounds of turnips, it being calculated that the amount of digesti- 
ble material would be about the same in the two. The animals 
were weighed first on December 29th and 30th, and again on Jan. 
29th, and 30th. The following table shows the amount of food 
eaten and the gain of each lot of sheep. 


Foop AND GAIN OF SHEEP IN PeEriop 1. 
| Lot 1. | Lot 2. 


More More 
grain. |Turnips. 
ING), CH CANYE ItEGl. Go anan ageeooDoDddGoDbdcE pope boodonar 81 31 
NCIS iON iy ane Wlalclors|oistei'c crelels elle slclelsicle +ia/eleleleisaleles 620 Ibs.| 620 1bs. 
Weight of mixed grain eaten....cccsecsseesccccccces 372 * PACH 
Weight of rutabagas eaten......cccceascceccceccvecs 620 ** | 1550 * 
Weight of sheep at end of period........... avetolsiaits\chots 1222. %* | 1124;% 
Weight of sheep at beginning of period......e.....- 1125 ** | 1052 ** 
GATING Wiel Mlitietetersicle:6) av alaielaiotalsrato sss aictoterpen sic iejee 97 Ibs. 72 lbs. 


It appears by the above that Lot 1, receiving the more grain, 
gained 97 pounds, and Lot 2, receiving the more turnips, gained 71 
pounds, a difference of 25 pounds. It is fair to conclude, then, that 
the five pounds of grain produced more increase in weight than the 
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30 pounds of turnips. How about the amount of digestible ma- 
terial in each case? Atthe time the experiment was begun, the 
amount of dry matter in the turnips was not actually known, 
but was assumed from previous analyses. During the time of 
the first feeding period the pereentage of dry matter actually 
present in the turnips that were being fed was ascertained 
and it was found that the five pounds of mixed grain contained 
about four-tenths of a pound more of digestible material than the 
30 pounds of turnips. The ration for the second period of feed- 
ing, beginning on Jan. 30, was changed therefore somewhat from 
that of the first period. The changed rations were as follows: 
20 ibs. Hay. 


Lot 1, 9 lbs. Mixed Grain. 
50 lbs. Rutabagas. 


20 lbs. Hay. 
Lot 2, 13 lbs. Mixed Grain. 
20 lbs. Rutabagas. 

In this period 30 pounds of turnips were offset by only 4 pounds 
of grain. Lot 1 was fed the larger amount of turnips instead of 
Lot 2 as in Period 1. The feeding was continued until March 3, 
the animals being again weighed on each of the last two days. 

Below can be seen the weight of the two lots and the amount 
of gain of each during the second period. 


Foop AND GAIN oF SHEEP IN PERIOD 2. 


- |) ot pea 
More More 
Turnips.| Grain. 


IND Of Uys fed.) .scece olen ce nuia eaves ose mnres sits sere 32 32 
Werthiot ling $d | occas cece ances vee emcee sens e+-+-| 640 lbs.) 640 lbs. 
Weight of mixed grain eaten. .-.-.--+e-eee cece ceeeee 288 ** 416 ** 
Weight of rutabagas eaten......-.+- secceececeeeee -) 1600 * 640 * 
Weight of sheep at end of period...+.seccescccecces | 1546 lbs.) 1262 lbs. 
Weight of sheep at beginning of period.. scotetci ores: 1222 ** | 1124 * 
Gain mnjweithi;s=sscees essa o ces eases oe es 1241bs:) 138 Ihs. 
Gain of both lots of sheep eating MOTe CUIMIPS+ sees reee cece eeee 235 Ibs. 
A a *S QTail..esee-ee eseeee eoee- 196 * 


Difference in favor of ration containing more grain....-eee.e 39 Ibs. 
The results of the second feeding period still show an advantage 
with the sheep eating the more grain as compared with the sheep 
eating the more roots, although rather more digestible material 
was fed to the latter lot. 
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Amount or DicestisLE MarertaAL* nx 100 Las. oF Foops Eaten. 


Nitrogen-free 
extract 
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Fiber. 
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Timothy hay. ....-s0-ceccccscee secceescesee| 2-95 (15-75 |28.09-| 2 69 
5006 0000 0000 00 123 -90 | §.30 wa) 


Rutabagas**. .cscoe seen a0 

Gilatenv Mead layi cetalcelclevce celle sie) «[cle\> elele SoccolABBY || odode 42.97 | 8.61 
Corn meal..... Rianlatal sisteistelesclovee tielevel sjelere a Sonal! Moll |looooce 64.30 | 4.383 
Veen late op ooboosKde M Bigiatewaneveraratsneie.s\s\ valole yale 19.76) | 3.50 |33-28 | 3.26 


Pounps or DiqgestisLE MATERIAL EATEN IN 63 Days. 
Larger grain ration for 12 shec). 


Nitrogen-free 
extract. 


= 

es 

elec S 

Ay Fy Fa 
Mintothy hay. 1260 los ce. scc0. sccce cree ccss 37-2) 198.4) 353 9} 33.9 
Rutabagas, 1260 Ibs. 1... sees sees cece cence: 15.5} 11.3) 104.6) 6.3 
MEO OTAING 780 1DSi.ecciscecc > oacececscccs| 14a 3) 4-4) aol! 400 


INIGENIGIVEsmAatlOuleGeDticelesieiee rieleloeteeie eel O60 mated S40E4 Soe 

pe. Larger turnip ration for 12 sheep. 
OV a yy eLAG0 Mi Slelsleiee cls cleieieiel-nieieieiaeelale 37.2| 198.4] 353.9) 33 9 
Rutabagas, 3150 Ibs...--.2++ +--+ 0. ereveeees| 38.7] 289.3) 261.4] 15.8 
Miaeredsrain505)1DS-ccs-..ec+ 20> eerees| Ole8| 9S | 244 7] Billen 


INANE TREO, 1S 7/ooa cocoon bo00 sooocoll LGyogl P2067 HAO Silod! 


The results of the entire experiment, covering 63 days of feed- 
ing, may be summarized as follows: 


One-half of the sheep ate during this time 1340 pounds of 
digestible material and the other half ate 1338 pounds. The 
difference between the two rations was simply this: that one- 
half of the sheep received more of their food from roots than 
did the other half, the total amount of digestible material 
being practically the same in the two cases. One-half of the 
sheep ate 1260 pcunds of roots and the other half ate 3150, 
the difference in the amount of dry digestible organic material 


rece figures in this table are obtained from the composition and digestibility 
Ox imothy hays Nos. CXL and CXLI, gluten meal CXXX1V, und wheat bran 
etn found on previous peets of this report. The hay was estimated to 
4.070 OL Water as fed in the barn. For the corn the 2 
general fodder tables were used. aia cee Coe ame 


** These turnips contained—water 87.19%, solids 1 i d49 
WBIGs Noten, STA ht %, solids 12.81%, protein 1.54%, fiber 
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in the two quantities being 206 pounds. This 206 pounds of 
nutrients from the roots was offset by 208 pounds of nutri- 
ents from grain, a practically eduivalent quantity. Notwith- 
standing this equivalence in the quantity of material in the 
two rations, the twelve sheep receiving the more grain gained 
during the 63 days 39 pounds more than did the other twelve. 
There seems to be no reason why this test is nota fair one 
and it furnishes a weighty bit of evidence against the some- 
what common opinion that the dry matter cf roots has an 
especial and peculiar value beyond the small quartity which 
it may be wise to feed for the purpose of giving variety to the 
ration. 


There still remains to be considered the reason why the two 
rations produced unlike results, even though they contained equiv- 
alent quantities of digestible material. We find by examination © 
of the figures lust given that one ration furnished to the animals 


‘considerable more digestible protein (nitrogenous compounds) 


than did the other, and this fact seems to be the most reasonable 
explanation of the difference in effect. The more nitrogenous 
ration produced more increase in weight. This was the ration 
having more grain and less rutabagas. ‘This result is not surpris- 
ing when we remember that the food of a pregnant ewe must 
supply material for the growth of the wool and of the fetus, and 
that in both these directions the demand is very largely for protein 
compounds. 
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AN EXPERIMENT IN PRODUCING GROWTH IN LAMBS. 


The object of this experiment was to present an object lesson 
on the profits of the liberal feeding of lambs that are intended for 
the market. A farmer is occasionally found who has adopted the 
practice of producing early lambs, which by liberal feeding can be 
put upon an early market at high prices. The more common 
practice is the production of late lambs which are grown largely 
on grass and are sold at the lowest prices that rule during the 
year. It was thought that possibly an illustration of the difference 
between these two methods might serve to stimulate some towards 
adopting the former and more profitable practice. It was found 
that the 24 ewes used in the feeding experiment with roots just 
described, were likely to drop their lambs during the month of 
April. As they were a lot of sheep quite uniform in quality, of 
more than average size and in good condition, because of the 
liberal rations which they had received, it was decided to use their 
lambs for this experiment. Accordingly, as fast as the lambs 
were born, they were divided into two lots. Fortunately there 
were an even number of pairs of twins, so that when the division 
into the two lots was completed, it was found that there were ten 
sheep with twelve lambs in each pen. 

These two lots of sheep and lambs were fed in a radically 
different manner. The ration of Lot 1 was intended to be an 
intensive ration, or a copy of the method that is used for forcing 
the growth of early lambs. On the other hand, Lot 2 was fed in 
a manner similar to that which is adopted by many farmers, who 
consider the sheep to be an animal that can be successfully fed on 
the refuse of a barn without the addition of very much grain. 
The sheep of Lot 1 received what good hay they would consume 
and a pound of grain each, per day. Besides this, the pen was 
so arranged that the lambs had access at all times to a supply of 
mixed grain. The sheep of Lot 2 were fed one-half pound grain 
per head daily. with what good hay they would eat. The lambs 
of this lot were allowed no grain excepting what they ate fom 
the mother’s ration. Until May 26th, the grain mixture con- 
sisted of three parts of gluten meal, two parts of corn meal and 
one part of wheat bran, by weight. After May 26th, the mixture 
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was changed to one part of linseed meal, one part of corn meal 
and one part of wheat bran, by weight. Lot 1 ate 2,990 pounds 
of hay and 900 pounds of mixed grain. Lot 2 ate 3,010 pounds 
of hay and 450 pounds of mixed grain. The weight of grain 
eaten by the lambs of Lot 1 was 534 pounds. Besides this, both 
lots of sheep received two pounds Be oy, per head, of rutabaga 
turnips, until May 19th. 


The following table gives the figures in detail for each sheep 
and lamb of both lots: 


RESULTS OF EXPERIMENT IN FEEDING LAMBS. 
Lot 1, Liberal feeding. 


Q N D ay NM 
2 5 2 
23 E $ | Seg] Ba 
Oct a3 He | eae a3 
Date of birth of ze Ps Sb | ean Rs 8 
lambs. eee +e 2G Se od 
&o~ | wes me | moo) ae 
o#« o o oes Oe 
= = = = = 
Ibs. | Ibs. Ibs. | Ibs. lbs. | 
March 21......-.+.- 97 12 5 76 51 
oS SAS Re ina { 3 Twins. 6 90 ie 
April 4......cecccee 108 12 54 89 65 
Rican Eyetarayete Sialeisustays a 94 9 7 85 44 
06 1IDs oc0a0d06 n0006 110 11 63 87 51 
Peete vee 100 { Twins 8 67 ae 
CORN Fyerererere B00 3 95 9 54 17 45 
Comal Zievciaiciaretetsvateictere 68 9 5 60 43 
CCE Lib late 90 84 53 80 40 
Cea) Si ocaisbal Wy shbvatetevere 102 10 44 93 45 
Total weights-... 967 122 583 804. 545 
Lot 2, very moderate feeding. 
Marche? leeeecneoes 90 10 6 71 49 
“99 90 | 48 rwins 43 | 67 2) 
eeen ee 8 e 4 90 
April 2. ... .cceccee 107 12 5s 91 34. 
wee Atreyereveie 6000000 102 10 6 94. 37 
ot Gitareletelchbictelelels 119 14 7 95 38 
OS WRe sacs do00 6000 80 10 64 70 30 
WO V/ieneteretatateiateleteiets 98 8 64 79 38 
OCS eTS cvctolcius ctaveroRen = 96 11 6 75 32 
OM Se Gg000. 000060 93 9 7 50 24 
Sea? eel 109 {3 Twins. 5 76 = 
Total weights..-.. 984 126 604 768 364 
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SuMMARY OF RESULTS. 
I 
7 Lot 1. Lot 2. 

Liberal | Moderate 
Ration. | Ration. 


Total hay fed in 3 MONtHS....---+seeee rece ceeeeeee 2990 3010 
Total grain eaten by sheep in 3 mouths.--+-+-+++--| 900 450 
Total grain eaten by lambs in 3 months..---++++++-] O34 | seers 
Weight of sheep after birth of lambs..-.......---- 967 984 
Weight of fleeces taken Off. .-+--++ sess sere sees cere 59 60 
Weight of sheep when lambs 3 months old....---. 804 768 
Loss in weight of sheep after deducting fleece. ...- 104 156 
Weight of lambs at Dirth.---2--.--eeeee reese eeeee 122 126 
Weight of lambs at age of 3 months.--------.-.-- j45 364 
Weight of growth in 3 MOnths--++--eeeeeeeeee- eee 423 938 
Average weight of lambs at birth..--.--+++---eee- 10.2 10.5. 
Average weight of lambs at 3 months.........-+«. 45.4 30.3 
Largest w’t of lambs from any single sheep in3 mos. 95 49 
Largest weight of any single lamb in 3 months --- 65 49 


The second table summarizes the figures of the first. The 
results of this experiment are quite striking and would have been 
more so had the sheep been the very best quality of Shropshire 
grades, for instance. As it is, the object sought of illustrating 
the profits of high feeding of early lambs is attained. It seems 
that each lot of sheep lost between one and two hundred pounds 
in weight during the time the lambs were with them, after deduct- 
ing the weights of the fleeces, Lot 2 losing 52 pounds more than 
Lot 1. The twelve lambs of Lot 1 weighed, at the end of three 
months, 545 pounds, and of Lot 2, 364 pounds, a difference of 
181 pounds. As the weights of the lambs when born was, for 
Lots 1 and 2, 122 and 126 pounds, respectively, the actual growth 
made after birth was 423 pounds and 238 pounds, or a difference 
of 185 pounds. . Now, to offset this greater loss of weight of 52 
pounds on the part of the sheep and greater growth of lambs of 
185 pounds, we have the cost of 984 pounds of mixed grain, this 
being the extra amount which was eaten by the sheep and lambs 
of Lot1l. We must also take into account the fact that the lambs 
of Lot 1 were ready for the market during the month of May, 
when high prices were ruling, while the lambs of Lot 2 must be 
grown for some time longer in the pasture and be put upon the 
market at very much lower prices. 

A statement of the financial results of an experiment is always a 
difficult matter. Whatever may be the prices taken to represent the 
values of any product, these will be found to differ from the priceg 
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which some producers are able to obtain. The best that can be 
done is to assume as nearly as can be determined, the average 
market rates according to past experience. Inthe present instance 
the case is like this: Two lots of lambs have been grown, one lot 
being large enough and fat enough to put upon an early market, 
the other lot being too small and too lean, thus requiring that they 
should be sent to pasture and sold on a late market. This condi- 
tion of things corresponds to what may be observed in much of 
the practice of the State. 

Lambs that are dropped in March and which are intended for 
the market may, by a system of high feeding, be sold at a price 
which is equal to at least ten cents per pound, live weight. If, 
however, the kind of feeding is such as still prevails to a very 
great extent, the lambs will of necessity go to pasture with their 
mothers and will be sold at a price not exceeding six cents per 


pound, live weight. Let us, then, apply these prices of ten cents 


and six cents to the lambs grown in this experiment.* 


FINANCIAL RESULTS. 


545 Ibs. lamb @ 10 Cts..-+.++ .seseerees ecccccccsccc ses eee got 50 
364 Oo Of @ 6 ets eeceoecee @eoeoeveee @eeeeeoeoeeeeeceees+eod DA 84 
Difference in value of lambDs..---ccccccccecccccccvcssse $32 66 
Value of 52 lbs. sheep @ 5 cts... - eee ccccccccesccoeserss 2 G0 
Increased value from liberal feeding. ..+.csccecsseeeee- $35 26 
Value of 984 Ibs. extra grain @ $26...seccccecccseercoers 12 79 
Net gain from liberal feeding ...... o aleisielelelalslalelefarelelstelettp 2D meeay 
Return per ton for extra grain fed.....s.seccceeeee---- Sil 60 


It appears from the above figures that the lot of sheep and 
lambs which were liberally fed were worth at the end of three 
months $35.26 more than the other lot. After deducting from 
this sum the cost of the 984 pounds of grain which were fed over 
and above that given to Lot 2, we have $22.47 as the net gain 
which should be credited to liberal feeding. 

It seems, therefore, that the extra grain was sold to the sheep 
at the rate of $71.60 per ton. 


* After the above was written the following note was received from Chas. 
York, Esq., a dealer in groceries and provisions, Bangor: “I find by referring 
to our books for the past five years that the average price of lambs during May 
has been 19 cts. per pound, for June 16 cts., and for Aug. and Sept. 8 to 10 cts.” 
This illustrates the condition of the local market merely. 
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SuMMARY. 


(1.) Two lots of sheep, each containing ten sheep and twelve 
lambs, were fed for three months. 


(2.) One lot of sheep ate 3,000 pounds of hay and 1,434 of 
mixed grain. The other lot ate 3,000 pounds hay and 450 
pounds of mixed srain. Lot 1 ate, therefore, 984 pounds more 
of grain than Lot 2. 


(3.) During the three months the sheep of Lot 1 lost 104 
pounds in weight, and Lot 2, 156 pounds, a difference in favor 
of Lot 1, of 52 pounds. The lambs of Lot 1 weighed 545 
pounds, and of Lot 2, 364 pounds, a difference in favor of Lot 
1 of 181 pounds. 


(4.) The value of the lambs in Lot1 was $54.50, and in Lot 
2, $21.84, a difference of $32.66 in favor of liberal feeding, 
and a net gain above extra cost of grain of $22.47. 


(5.) The extra amount of grain fed to Lot 1 was sold to the 
sheep at the rate of $71.60 per ton. 
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FEEDING EXPERIMENT WITH COLTS. 


An investigation of the relative value of different feeding stuffs 
as food for colts, involves two main considerations : 

(1.) The amount of growth produced. 

(2.) The quality of the animal. 

A horse is said to have good quality when he has a well devel- 
oped muscular system and exhibits that nervous activity or force 
which we call life or spirit. Apart from inherited tendencies, the 
development of quality depends, we may believe, partly upon the 
kind and quantity of food and partly upon the way the animal is 
handled, i. e., the exercise and training. . 

It would be a very difficult task to carry out experiments or 
investigations that would establish the relation between food and 
quality. It would be necessary to use more than a few animals, 
which should be of identical breeding, and which should be fed for 


several years on the rations to be compared. The writer is not — 


aware that up to the present time such an experiment has been 
attempted. There exists, however, a very wide spread opinion 
that oats are superior to any other horse food for giving that 
rauscular and nervous condition which so largely determines the 
market value of an animal. 

A test of the amount of growth produced with colts by various 
foods is not especially difficult, at least not more so than with 
bovines. Two such tests have been made by this Station, one in 
1890, (see Station Rep’t, 1890, p. 68) and one in 1891, the results 
of which follow. In both instances oats have been compared with 
a mixture of other grain foods, such as peas and wheat middlings 
(1890), and gluten meal, linseed meal and middlings (1891). 

The outcome of the experiment in 1890 was that oats produced 
less growth than an equal weight of a mixture of peas and 
middlings, the relation of growth being as 100 to111. The fact 
that in this experiment peas were used as a part of the grain 
ration, a food that in the market is comparatively costly, seemed 
to be a good reason for repeating the experiment with commercial 
foods that are more common, bear a less price and are compara- 
tively nitrogenous in character. 
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In this second experiment, which was made in the spring of 
1891, two colts were used. No. | was a grade Percheron filly eleven 
months old,and No. 2 was a grade Percheron gelding eleven months 
old. 

They were fed through two periods on the following rations : 


10 lbs. hay. 
Colt 1, | 6 lbs. grain mixture. 


10 lbs. hay. 
5 lbs. grain mixture. 


10 lbs. hay. 


pei 2,428 MY 7 ee 
lt 6 lbs. oats. 


The grain mixture consisted of middlings, gluten meal and 
linseed meal compounded in. the ratio of 60,385 and 15. The 
average daily cost of the ration in Period 1 was about 12 cents, 
and in Period 2 about 14 cents, a difference of two cents per day 
for each animal, 

The feeding began on March 12th, and the animals were first 
weighed on March 17th and 18th. Period 1 continued 43 days, 
and Period 2, 41 days. 

The colts were tied in stalls and were given free exercise in a 
large yard during all pleasant weather. So far as could be deter- 
mined, no unfavorable conditions entered into the experiment. 

The results are stated below: 


Period 1, 


[ Colt 2, i 


Colt 1, ; 
Colt 2, i 


Colt No. 1. Colt No. 2. 
Weight of colts at end of Period 1-....... e+e--7/6 lbs. 652 Ibs. 
Weight of colts at beginning of Period 1..... ail 602 * 
Gain in weight in 43 days............ -- 65 lbs. 50 Ibs. 
Daily gain on mixed grains........ 1.51 lbs. 1.16 Ibs. 
Weight of colts at end of Period 2......-...-.794 lbs. 690 lbs. 
Weight of colts at beginning of Period 2...... Chay 652 
Gain in weight in 41 days......seeeeee- 18 lbs. 38 lbs. 
Daily Pain ON Oatsiecceccccccceceese 43 IDS. .93 lbs. 


A glance at the above data is sufficient to show the more rapid 
growth on the mixed grain ration. ‘Those who carefully consider 
these figures may be inclined to remark that the difference in 
growth caused by the two rations is too great and that some dis- 
turbing factor must have entered, thus rendering the results 
invalid. Certainly nothing of the kind was apparent, as before 
remarked. 

In two tests of the relative growth produced in colts by 


mixed grains and oats, the greater growth was obtained in 
both instances from the mixed grains. 
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Let us return to the question of the relation of food to quality. 
As stated above, there seems to be a widespread opinion that 
oats are a superior food for horses. During the past few years 
the claim has been quite generally made, at least in popular litera- 
ture, that this opinion has been strengthened by the supposed 
discovery through scientific research of the so-called avenin, a 
compound existing in the oat kernel, and said to possess properties 
that render it peculiarly stimulating to the nervous system. The 
existence of such a compound has been accepted as an easy way 
of explaining the peculiar effect which oats are said to have 
upon the spirit of a horse and in the development of the wily, 
nervous Scotchman, who is addicted to his oat meal. 

Has science, as in so many other instances, corroborated a belief 
reached through common experience? A careful study of the 
records relating to this question will help us to answer. 

It seems that Norton, working in Johnston’s laboratory, some- 
where in 1845, separated what he evidently regarded as an albu- 
minoid peculiar to the oat grain and it was named by Johnston, 
avenine. In 1869 Kreusler made an extended study of some of 
the nitrogenous compounds found in the oat kernel and his work 
appears to show that Johnston’s avenine was very similar to legu- 
mine, and he accordingly named it oat legumine. Later, Osborne 
of the Connecticut Experiment Station, has made a very elaborate 
study of the various proteids separated from the oat grain by a 
number of soivents. The methods used by Osborne, owing to an 
advance in knowledge, were superior to those adopted by previous 
investigators, but did not tend to confirm the conclusions of either 
Norton or Kreusler. It appears to be true that notwithstanding 
the fact that the proteids of the oat grain have been made the 
subject of several very careful and elaborate investigations, using 
the best methods available, we have not yet any conclusive 
evidence that the oat kernel contains any characteristic nitro- 
genous compounds which may not be found in other grains. It 
is not difficult to see how the existence of this avenine as a sub- 
stance peculiar to the oat plant has come to be accepted as a fact 
in popular literature, because when an error once obtains a foot- 
hold it is difficult to dislodge; but it is not so clear why this sup- 
posed compound should be credited with being a nerve stimu- 
lant. The writer is usable to find any investigation undertaken 
witha view to testing this matter; in fact is unable to find any 
data upon which such a conclusion could properly be based. 
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This seems to be an instance of that strange logic which so 
often appears in popular literature, namely: oats are a stimulating 
food; avenine exists in oats; therefore avenine is a stimulant. 
The writer is not prepared to deny that oats may have peculiar 
food properties that render them especially valuable as food for 
horses, but he believes that it should be distinctly understood that 
so far the only proof of this is a somewhat generally accepted 
opinion. It is safe to affirm also that this opinion is derived from 
common observation, rather than from any accurate investigations 
and it is just possible that it may share the fate of many other 
popular notions having a similar foundation. It is certainly 
to be considered that oats are a valuable food for horses if for no 
other reason because they can be fed very freely without danger of 
injury to health. Is it not possible that this food attained its present 
reputation at atime when corn was the particular food with which it 
was compared, and now that the markets afford such a variety of 
other foods equally nitrogenous or more so, can we be sure that 
oats are as essential as they once were to the development of a 
good piece of horse flesh? 

The practical application of this discussion is this: Oats area 
comparatively costly feeding stuff, andif they are not essential to 
the horse ration there would be a financial advantage in discarding 
their use so long as present prices hold. 
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THE INFLUENCE OF FOOD UPON THE QUALITY OF 
BUTTER. 


There are many factors which determine the quality of butter, 
the most prominent of which is the individual character of the 
animal. Besides this we have the kind and condition of food, 
surroundings in which the animal is kept and the period of lacta- 
tion. We know of the influence of these factors only in a general 
way. The exact relations between breed, food, surroundings and 
other conditions and the chemical and physical characteristics of 
butter are but little understood. Still more ignorant are we of 
the way in which certain causes produce their effects, as for 
instance, granting that the grade of butter may be changed by 
varying the food, we scarcely know anything about how this effect 
is prcduced. It is a fact that but few careful scientific investiga- 
tions have been made having for their object a determination of 
the causes that influence the quality of butter. There has been, 
however, quite a material advance in recent years in our knowledge 
of the butter fats and in our methods of determining the physical 
and chemical properties of butter. This has been brought about 
to some extent by the study that has been necessary in finding 
some method of distinguishing between natural and artificial 
butters, and is an important step towards a better knowledge of 
the conditions that influence the character of butter. 

The study which a butter is given in the laboratory, at the pres- 
ent time, involves principally the following determinations: The 
specific gravity, the melting point, the percentage of volatile acids 
and the iodine number or the amount of olein. There are other 
tests applied which are of less importance, perhaps. All these 
determinations are of value only in their relation to what we 
speak of as the table qualities of butter. 

The influence of different foods upon butter is a subject in 
regard to which there are many conflicting opinions. For instance, 
it has been very strongly asserted by many Maine dairymen that 
no butter is of so high grade as that which is made when the grain 
ration consists of corn meal and wheat bran. On the other hand, 
those who are feeding the oil meals freely assert that the quality 
of the butter is not in any way injured. One difficulty that is in 
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the way of an intelligent study of the effect of foods is our igno- 
rance of the source of the butter fats. While the prevailing theory 
is, perhaps, that the butter fats are produced from the nitrogenous 
constituents of the food, there are still those who believe, and 
their opinions cannot be entirely gainsaid, that the fats of the fool 
in some way directly contribute to the fats in the milk. If the 
fats of the food are conveyed directly into the butter, then we 
would expect to see a marked effect from the presence of either 
linseed meal or cotton seed meal in the ration, as these feeding 
stuffs carry a much higher percentage of fats than do others. 

By the recommendation of the Station Council, this matter has 
been made the subject of an experiment, although similar ones 
have been conducted before. Five of the Station cows were fed 
three different kinds of rations during as many periods, the 
rations in the second period differing very materially from those 
in the first and third. An attempt was made to have this middle 
ration carry the smallest amount of vegetable fats that would be 
found in any combination of ordinary foods, while the first and 
third rations contained a fair proportion of cotton and linseed 
meal. The exact quantities and kinds of foods fed during the 
three periods are as follows: 

Period 1—Cotton-seed meal, corn meal and wheat bran. 

Period 2—Pea meal and barley meal. 

Period 3—Linseed meal, corn meal and wheat bran. 


KInps AND QUANTITIES OF Foop. 
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COMPOSITION OF THE Foops. 
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The grain foods of the first period constituted the regular grain 
rations which the animals had been receiving for more than two 
years. During the entire time of these periods a record was made 
of the yield of milk. On five days in each period the milk was 
analyzed, as was also the skimmed milk from the cold setting 
process. The five days’ cream was churned and the resulting 
butter was tested for the melting point, the per cent. of volatile 
acids and the iodine equivalent or per cent. of olein. The facts 
that are displayed in the preceding tables show: 


(1.) Yield of milk. 

(2.) Its general composition. 

(5.) The relation of the fats to the albuminoids and to the 
other solids. 


(4.) The melting point of the butter fats. 
(5.) The relative amount of volatile acids. 
(6.) The iodine equivalent or amount of olein. 


The results reached in this experiment are not striking, neither 
are they easy to explain. There was a somewhat diminished yield 
of milk in passing from the first to the second periods, while the 
composition of the milk remained unchanged or practically so 
throughout. Not only did the total amount of solids in the milk 
remain about the same with the different methods of feeding, but 
the relation in quantity of the various solids did not change. 
greatly, and whatever changes of this kind did occur were evi- 
dently not caused by the food. 

It was remarked by both the butter maker and by the chemist 
who handled the butter in the laboratory, that the butter of the 
second period was softer than that of the first. We weuld, there- 
fore, expect to find a lower melting point during the second period 
and this proves to be the case with the exception of one animal. 
With part of the animals the volatile acids changed somewhat in 
passing from one period to another, but these changes are evidently 
entirely without reference to the character of the ration. There is 
only one test which gives results that are significant, namely: The 
test for olein. It appears that the iodine equivalent is uniformly 
less during the second period than during the first and third, and 
the differences are quite marked. It is difficult to reconcile this 
fact with the softer appearance of the butter and the lower melting 
point. When the olein or liquid fat diminishes in quantity we 
would expect harder butter and a higher melting point. 
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Evidently the changes which occurred in the composition of the 
butter are somewhat complex and were not wholly discovered by 
the tests which were applied. 


SuMMARY. 


(1.) Five cows, including one Holstein, two Ayrshires and 
two Jerseys, were fed three different rations during as many 
periods. 


(2.) The grain ration of the first period consisted of a mix- 
ture of cotton-seed meal, corn meal and wheat bran; during 
the second period, of peas and barley, and during the third 
period cf linseed meal, corn meal and wheat bran. 


(3.) The amount of milk was diminished somewhat in pass- 
ing from the first to the second period, and increased slightly 
after changing to the third period. 


(4.) The composition of the milk varied but little and no 
more, or even less, during the three periods, than is often 
observed when the rati n is not changed. 


(5.) The relation in quantity in fats to the other solids 
varied somewhat, but apparently without reference to the 
food. : 


(6.) With four of the cows the melting point of the butter 
was considerably lower during the second period than during 
the first. 


(7.) The relative amount of volatile acids varied only 
within quite narrow limits and apparently was not affected 
by the food. 


(8.) With all the cows the percentage of olein (liquid fat) 
was apparently considerably less during the second period, 
when the peas and barley were fed, than during the first and 
third periods. 


“ven though it is possible to draw only limited conclusions from 
this experiment, some practical suggestions appear : 


(1.) Quite radical changes may be made in the kind ol grain 
ration fed, without affecting the quality of the milk. 


(2.) The tendency of butter to melt during hot weather 
may be influenced by the kind of food, and also the degree of 
hardness may be affected. 


(3.) A mixture of Cotton-seed Meal or Linseed Meal with 
Corn Meal and Wheat Bran, especially the C. S. Meal mixture, 
produced butter less easily melted, and of a more solid 
appearance, than did the Peas and Barley. 
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OTHER OBSERVATIONS ON THE Errect oF Foop UPON BUTTER. 


Ladd, at the New York State Experiment Station (Rep. 1888 
p- 291) investigated the effect of introducing Linseed Meal into 
the ration and found an inerease in the iodine number and also in 
the viscosity. Harrington, at the Texas Experiment Station 
(Rep. 1889, p. 100), found that a grain ration entirely of Cotton- 
seed -Meal raised the melting point of the butter and also the per 
centage of volatile acids. He sent samples of the same butter to 
Prof. Wiley of the U. S. Department of Agriculture, whose 
examination (see Rep. Dept. Agr. 1889, p. 181) corroborated 
Harrington’s results and showed, moreover, that the iodine number 
for the Cotton-seed butter was higher than for the other. A 
second set of samples received by Wiley from Harrington did not 
show such marked results. Prof. Wiley subsequently made an 
investigation (loc. cit. p. 184) in co-operation with the Maryland 
Experiment Station, and he found here that the Cotton-seed 
caused an elevation of the melting point and a lowering of the 
percentage of volatile acids. The iodine number, contrary to the 
previous investigations, was diminished rather than increased by 
the feeding of Cotton-seed. 

An experiment conducted by the New Hampshire Experiment 
Station (see Bulletin No. 13) indicated that cotton-seed meal 
increased the hardness of the butter, that gluten meal produced a 
softer butter than corn meal, ensilage a softer butter than hay, 
and that there is a more or less definite relation between hardness 
and the iodine absorption number. The opinion was also expressed 
that the results showed no definite relation between the melting 
point and the hardness. 

Mayer, a German chemist, has made quite an elaborate investi- 
gation (Landw. Vers. Stat. Vol. 35, p. 261) and he reached the 
following conclusions : 

(1.) The amount of volatile fatty acids in butter rises and 
falls with the rise and fall of the specific gravity. 

(2.) The melting point of butter depends more upon the 
amount of olein in butter than upon the amount of butyrin, capro- 
nin, etc. (compounds of the volatile acids), present. 

(3.) The content of volatile fatty acids in butter varies for an 
individual cow within wide limits. 

(4.) The content of volatile fatty acids in butter fat is depend- 
ent upon the period of lactation (length of time the cow has been 
milked) and diminishes in general with the advance of the same. 
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(5.) The content of volatile acids is dependent to a great 
extent upon the food. 

(6.) The melting point is also influenced by the food. 

The results which have been reviewed above are to quite an 
extent discordant and a close study of them may well be an occa- 
sion for perplexity. What appears to be true from the results of 
one investigator does not hold in another case. One fact, how- 
ever, seems to be quite clearly indicated, which is, that the pres- 
ence of Cotton-seed Meal in the grain ration gives to the butter a 
higher melting point, or in other words, increases its resistance to 
the effects of hot weather. It also seems that when the grain 
ration consists wholly, or nearly so, of Cotton-seed Meal, the per- 
centage of volatile acids is considerably lowered. What effect 
this has on the quality of the butter is not as clear. It would not 
be safe, certainly, with present knowledge, to make very many 
assertions with regard to the specific effect of this or that food 
upon the composition and physical characteristics of butter. 
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SECOND SERIES. 


THE BABCOCK MILK TEST ADAPTED TO TESTING 
CREAM. 


J. M. BARTLETT. 


During the past few years several simple and accurate methods 
for estimating fat in milk, adapted to the use of creameries and 
cheese factories, have been devised by different chemists. Most 
of these methods are very useful in testing milk and can be used 
for testing cream, but none of them seem to be especially adapted 
to the latter purpose and consequently are of no great value to 
creameries that collect cream only. The need of some method for 
determining the value of each patron’s cream is now acknowl- 
edged by every one that has had much experience with creameries. 

Even if the patrons of a creamery all use the cold deep setting 
process and are careful to keep the water at about 40° at all times, 
the cream from different animals or herds may vary several per 
cent. 

Fifty samples of cream raised by this process, collected by 
creameries, were tested at the Conn. Exp’t. Station and showed a 
variation of six per cent. of butter fat. One sample contained 
23.8 per cent. another 17.78 per cent. 

The temperature at which the milk is kept makes a very great 
difference in the quality of the cream. If the water in which the 
cans are submerged is allowed to become warm the cream will be 
much richer than when it is kept cold. The percentage of fat in 
cream from the same cows may be increased ten per cent. or more 
by keeping the water at 70° instead of 40°. Several samples col- 
lected by a creamery agent were tested. The lowest yield of fat 
was 12 per cent. and the highest 30 per cent. 

The most of the samples gave from 17 per cent. to 22 percent. 

If this creamery had allowed equal amounts of butter for every 
inch of cream a great injustice would have been done to some of 
the patrons. 
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The writer has for the past few months devoted what limited 
time could be spared from other station work to studying methods 


‘ with the idea of especially adopting some one fof testing cream. 


As a result of this investigation the method devised by Dr. 
Babcock of the Wisconsin Experiment Station was selected, it 
being more simple and rapid than any that had appeared at the 
time of beginning this work. 

Since that time the Beimling method has been brought out and 
by some is considered equally good, but the apparatus is a little 
more expensive. The Babcock method is fully explained 
in Bulletin No. 24 of Wisconsin Experiment Station, there- 
fore it is only briefly described here. The milk is measured into 
a test bottle with a graduated neck, and about an equal amount of 
sulphuric acid is added, which dissolves all solids except the fat. 
The bottle is then at once whirled in a centrifugal machine to collect 
the fat on the surface of the liquid. Hot water is then added to 
raise the fat into the graduated part of the neck of the bottle, 
where the percentage can be read. The bottle used in the milk 
test as devised by Dr. Babcock is graduated to estimate no 
higher than 10 per cent. of fat, and as cream usually contains 
much more than that, it is evident this bottle cannot be used, if 
the same quantity (18 grams) is taken for the test. 

To take a smaller quantity increases the liability to error and 
impairs the accuracy of the results. A pipette one third the size 
used for milk, made to deliver about six grams of cream, was first 
tried, but so much care was necessary to obtain good results the 
idea was abandoned. In reading a long column of fat, unless one 
is expert and very careful to keep the temperature constant, he is 
liable to make an error of 0.2 or 0.3 per cent., and when only 
six grams of cream are used the reading must be multiplied by 
three, which increases the error three-fold. Dr. Babcock recom- 
mends using three bottles, dividing the pipette full into three 
parts, putting one third into each bottle and adding the three read- 
ings. This method involves so much work that it would not be 
pratical in testing alarge numberof samples. To overcome these 
difficulties the writer used a bottle like No. 2, graduated to read 
from 0.2 to25 per cent. of fat, the bulb on the neck holding 10 per 
cent. With this bottle cream containing not more than 25 per 
cent. of fat can be as easily and accurately tested as milk, and 
as cream raised in deep cans submerged in cold water very seldom 
contains much over 20 per cent. these bottles are sufficiently large 
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to answer the purpose of our creameries. Very rich cream con- 
taining over 25 yer cent. fat may be diluted one half with water, 
ora %. c. pipette can be used and the readings multiplied by 2., 
but can be more accurately tested with a bottle like No. 3 de- 
scribed later on. 

These test bottles can be used just as well for milk, so another 
set is not necessary. Bottle No. 2 cannot however be used in the 
regular size centrifugal machine as it is about one and one-half 
inches longer than the bottles used for milk testing. 

A bottle of the same style, graduated to read to 23 per cent. may 
be used in the regular size machine. 

No. 3 represents a bottle designed for testing very rich cream 
without reducing the quantity used for the test. Such cream, 
carrying over 30 per cent. fat, is frequently obtained from the 
separator or from milk kept at a temperature of about 60° or 70°. 
This bottle as is shown by the diagram is made in two pieces and 
is graduated to read to 35 per cent. It has some advantages over 
the other kinds for the reason the base is the portion most liable 
to breakage, and is separate from the more expensive graduated 
neck. One could have a large number of the bases and not re- 
quire more than a dozen of the graduated necks to operate 
them successfully. 

TestInG CREAM. 
Sampling. 

The first and one of the most important parts of the process 
is sampling the cream, for it is plain that unless this is properly 
done and the portion taken for the test correctly represents the 
whole, the results that follow must necessarily be incorrect. The 
lot of cream to be sampled should be put in a can or some vessel 
sufficiently large to hold it all, and another vessel of equal size 
being at hand, it should be turned alternately from one to the 
other four or five times to thoroughly mix and make it homogeneous. 
The sample must be immediately taken after the mixing is done, 
and put in a vessel properly labeled and suitable for the purpose. 
A half pint fruit jar answers the purpose well, which must be filled 
full to avoid churning. 


How often should tests be made? 

In order to be very accurate and ascertain exactly the amount 
of fat in each patron’s cream, it would be necessary to takea sam- 
ple from every lot collected—a definite amount, 1 oz. for every inch 
or quart furnished, should be taken. That is, if a patron furnishes 
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six quarts to-day six ounces should be taken for the sample, and if 
he furnishes ten quarts to-morrow ten ounces should be taken for 
the sample. 

These samples can be kept sweet in an ice chest for a week and 
then be thoroughly mixed together and tested. The result will 
accurately represent the per cent. of fat in the cream for that week. 
Many creameries cannot afford the time to collect samples and 
make tests so often, and it is not necessary if the patrons will ex- 
ercise a little care to keep the water surrounding the milk cans 
always at the same temperature as nearly as possible. A test 
made once in two or three weeks will then suffice and give a sufti- 
ciently accurate basis on which to value the cream. It would be 
advisable to take samples for three successive days and mix them 
for the test. This would give a more accurate result than if only 
one sample was taken. 


Performing the test. 

With sweet cream that is not frothing, the method does not vary 
from that described for milk when the test bottle like No. 2 is 
used. A copy of these directions is furnished with each machine 
so a description is not necessary here. In adding hot water to tle 
test bottles the first time, I find it most convenient to fill them to 
about the 20 per cent. mark, then one can easily see how much to 
add the second time to bring the fat where it can be measured. ‘The 
measuring pipette is the same as that used for milk except it has 
two marks on it. The lower one (17.6) is to be used in measur- 
ing milk, the upper one (18) for measuring cream. From this 
latter mark the pipette delivers 18 grams of cream, raised in 
cans submerged in cold water, with sufficient accuracy for all prac- 
tical purposes. For testing richer cream, a correction must be 
made because of the weight of cream delivered by the pipette 
decreases as the per cent. of fat increases. 

For a scale reading of 25 per cent. add 0.15 per cent.; for a 
scale reading of 30 per cent. add 0.3 per cent. Readings between 
or above these may be corrected proportionately. 

If the cream to be tested has become sour and curdled so it can 
not be handled with a pipette, it can be rendered mobile by placing 
the jar containing it in water and heating the whole to about 125° 
F., then passing the cream through fine wire gauze, (a flour sieve 
will do very well for the purpose.) Any lumps that remain on the 
sieve may be rubbed through with the finger. After passing the 
warm cream through the sieve two or three times, it will after 
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cooling, be in condition to measure with the pipette. On account 
of the small particles of curd, sour cream adheres much more to 
the walls of the pipette than sweet cream, therefore a little water 
(4 or 5 c.c.) must be used to rinse the pipette into the test bottle. 
Unless this is done the results will be from 0.2 to 0.4 per cent. too 
low. About 20c. c. of acid should be used when the pipette is 
rinsed. When the cream is frothing badly and contains a large 
amount of air or gas bubbles, as is sometimes the case with cream 
that is very sour or taken from a separator, it cannot be accur- 
ately measured but must be weighed. The writer has made several 
tests when the error in measuring frothy cream was over 9 per cent. 
of the total fat. 

The only accurate method to pursue in such cases is to weigh 
the cream, and this can be very easily done by any one who has skill 
enough to make the test. A good little scale for the purpose is 
made by the Springer Tortion Balance Co., 92 Reade St., N. Y. 
Their No. 302 Handy Scale, costing about $4.00 with a weight 
that when put on the 8 oz. notch weighs 18 grams, is sufficiently 
accurate,and very convenient. We would advise creameries using 
this test to get a scale for the purpose mentioned, for there will 
be instances when it will save much time and trouble. The 
method of using the scale is very simple. The empty test bottle 
is set on the pan and counterpoised by means of the ounce weight 
and screw at the end of the scale arm; then the 18 gram weight is 
put on the 8 oz. notch, the pipette filled with cream a little above 
the mark and emptied into the test bottle until it is nearly all in, 
when the finger is pressed on the top of the pipette sufficiently to 
allow the cream only to drop slowly till the scale turns. One can 
weigh with a little practice about as rapidly as he can measure. 
This seale will also be very convenient in testing butter and cheese, 
as with solids it is necessary to weigh out the portions for the test. 

In using the test bottle No. 3 the method is slightly mod- 
ified in the latter part of the process. The base portion, into 
which has been measured the cream and acid, is put in the centri- 
fugal machine and whirled for five minutes the same as with the 
ordinary bottles. As much hot water is then added as the base 
will hold without danger of spilling, and whirled for two or three 
minutes more, to collect the fat on the top of the water. The base 
is then taken and connected with the graduated neck by a piece of 
rubber tubing. The whole is then put in a tank or pail of water, 
heated to about 110 to 120 F. and the fat raised into the neck by 
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turning gently down the side hot dilute acid in sufficient quantity 
to fill the bottle to about the 34 mark. The fat usually rises 
and forms a compact column in two or three minutes so that by 
the time the 10th or 12th bottle is put into the warm water, 
the first can be read, giving directly the per cent. of fat. 

The dilute acid consists of one part by volume of strong 
acid to one part of water. In mixing, the water must always be 
put in the vessel first and the acid turned into it. If used imme- 
diately it will need no extra heating, as sufficient heat is developed 
in the mixing. We have only had opportunity to make 12 or 
15 tests with this bottle, but they seem to indicate that it is accu- 
rate as can be seen by the table below. 

One cannot work quite as rapidly as with bottle No. 3 there- 
fore we would advise its use only on very rich cream containing 
over 25 per cent. of fat. 

This form of bottle (No. 3.) can be used in the regular size 
machine. 


Wuere To Optain THE APPARATUS. 


Arrangements have been made with Cornish, Curtis & Greene, 
Fort Atkinson, Wis., manufacturers of the milk test apparatus, to 
furnish the modified apparatus to parties who may desire it at 
about the same price as the ordinary form. 

Parties ordering the cream tester, must be particular to mention 
what they want or otherwise they may receive the wrong machine. 
Any of the pieces of glass-ware can be obtained of Emil Greiner, 
N. Y., and should be ordered by number, then no mistake can be 
made. 

Cream Test bottle No. 1 is for use in the regular size milk test- 
ing machine and reads to 23 per cent. 

Cream Test bottle No. 2 is for use in the machine especially 
made for the purpose and reads to 25 per cent. 

Cream Test bottle No. 3, is for testing rich cream, can be used 
in either machine and reads to 35 per cent. 

Sulphuric acid can be obtained of wholesale druggists, or dealers 
in chemicals. The Cochrane Chemical Co., Boston, Mass., sells 
commercial acid, specific gravity, 1.835, in carboy lots at very 
reasonable prices. Acid of this strength should be slightly diluted 
by adding about twenty parts of acid to one part of water by 
volume. 


we 
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Gravimetric |Test Bottle with|lest Bottle with 
Method. Bulb Neck. |Separable Neck. 
OraanmMuNOy lceicicis ss cisie 18.4 18.4 18.45 
oe Ce ateteteis.evec ss 18.35 18.40 
be CORB Pat seta as iovets 18.35 
oo Corre ave ex ereycte 18.40 
COE NOM teistalsiers: «.cier w4e3 14.1 14.0 
66 COOP et carci ic.e ise “6 12 14.3 
ee CO GE, ONO ae os 14 1 
ss CORDA oe. 56-0, xa%6 OS Tho: 
KO W@5 Baboo0Gd 19.6 19.3 19.3 
a CCM sete tclayoniais 19.7 19.3 19.5 
“6 Ome eforstelicve sie ore ve 1G Ye 
ts Ses avehdiaves 3 ee 19.7 
6 ONE orereicu atta or2 eG 19.6 
oe COE PN akary wa vcncate OC 19.8 
u INOR4S aoe arose 18.62 18.4 
es ammN Os, ers cis Seielevetere 18.6 18.5 
COPING Oneiseve er aleusters 20.4 20.1 20.0 
COMIN iidfah Sicielacs sivie's 19.75 19.6 19.6 
6c OMe cteraiatots: otos te 19.6 19.8 
+6 NOMEN everatstaye aiavere & 19.8 19.8 
6 GO iver oahew's % 19.9 19.9 
v6 CO ctapevelk tovevers Di 19.7 19.7 


Note.—The object of this bulletin is to call attention to an accurate and rapid 
method of determining the percentage of fat in milk and cream. The apparatus 
as originally described by Dr. Babcock has been modified by Mr. Bartlett to 
meet the needs of creamery work in Maine and the new forms of testing flasks 
that have been devised are favorably regarded by Dr. Babcock. The Experi- 
ment Station does not assume that the managers of creameries are ready to value 
their patrons cream on the basis of the actual percentages of fat, neither does it 
propose at this time to urge such a course, for that is a purely business ‘matter, 
but it seems very desirable that in case any creamery management should con- 
clude to apply the only just standard of valuation, some practical method for 
doing this should be at hand. This bulletin presents such a method. 

Should any creamery manager or private dairyman wish to purchase and put 
into operation the Babeock apparatus, the Experiment station will be glad to 
render all the assistance possible, either through suggestions about the purchase 
of, or instruction in the use of, the apparatus. Prompt attention will be given 


to all inquiries in regard to the matter. 
W. H. JORDAN. 


ORONO, Mr., DIRECTOR. 
Sept. Ist, 1891. 
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FURTHER REMARKS ON THE BABCOCK CREAM TEST. 
J. M. BARTLETT. ; 


Since Bulletin No., 3 was issued, many inquiries from parties 
interested in creameries have been received, and while a few cream- 
eries have already obtained and are successfully using the Babcock 
test, there still seems to be a grave doubt in the minds of some as to 
the practicability of applying a test that gives the value of the cream 
in butter fat instead of in butter. Again, when the cream is 
bought by the inch, measured in the cans as it stands on the milk, 
and then is sampled for the test after its volume has been increased 
by a small amount of skimmed milk drawn off in the skimming, 
the per cent. of fat obtained is too small. In regard to the first 
mentioned difficulty, it is unnecessary to consider the amount of 
butter the cream will make; nevertheless, if some insist on 
using the butter valuation, they will not come far from the truth 
if they consider that butter is 85 per cent. fat, or that 85 pounds 
of fat will make one hundred pounds of butter. 

Cream for butter making is only valuable for the amount of 
butter fat it contains, and there seems to be no good reason why 
cream that contains 50 per cent. fat should not make twice as 
much butter as that containing 15 per cent. and why the one is 
not worth twice as much per inch as the other. We therefore 
claim that the only true basis for valuation is the butter fat 
content. 

Cream from the milk of different cows or even herds, raised by 
the cold deep setting process, often varies five or six per cent. in 
fat under the most favorable conditions. If, then, a creamery 
buys cream at 15 cents an inch and Mr. A’s cream contains 20 
per cent. butter fat and Mr. B's 25 per cent., then A receives 75 
cents for the same butter fat for which B receives but 60 cents. 

It certainly seems to be more just and business like to pay a 
fixed price per unit for butter fat of known value, than to pay 
uniform rates per unit for cream of unknown yalue. Objections 
to the fat valuations have also been made on the ground that some 
cream churns with difficulty, especially that from cows advanced 
in lactation. This would be a valid objection providing each lot 
of cream was churned by itself, but it has been pretty well proved 
by experiment that when cream of poor churning qualities is 
ripened and churned with good cream, the separation of butter 
is just as complete, and no more fat is left in the butter 
milk, than when all good cream is churned. 
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In regard to making the test when cream is bouzht by the inch, 
it can be said that if makes no difference whether the ercam is 
bought by the inch, gallon, or pound. If, according to the com- 


mon practice in this State, the cream is measured as it stands on- 


the milk in the can, all that is necessary is to draw the cream off 
into another can or pail of the proper diameter and make a second 
measurement in order to Know how much milk has been drawn 
with it. The sample is taken from the thoroughly mixed cream 
after it is drawn off and having the two measurements the calcu- 
lations is very simple. 

If the cream measured 8 inches in the can and 10 inches after 
being drawn off with some skim milk and tested 20 fat, then to 
find the per cent. of fat in the cream before any milk was mixed 
with it we have the simple proportion 8 :1¢ : :20 :x. 

X in this case equals 25 per cent. 

If a patron of a creamery furnished 100 inches of cream fora 
week that tested as above, then he would be entitled to 25 units of 
butter fat. : 

Some creameries draw the cream off into a collector's pail 
before measuring, while others buy it by the gallon. With these 


methods a second measuremert is not necessary when the sample 


is taken for the test. 
Some creameries are co-operative and the butter receipts are 
divided among its patrons. In such cases the tesé can be used 


equally well for a proper division of the proceeds. Suppose A. 


B. and C. are patrons and 
A furnishad 100 in. cream, testing 20% = 20 units. 


B cc 200 «* ‘sc «& 259 = 50 
Cc ce 500 * ‘i « 18%3—90 « 
Total, 2-* 160 “ 


From this cream 380 Ibs. of butter are made. 
Then <A’s share is 2-16 of 380 Ibs.,=— 474 Ibs. 
B's ec mig: * 3 s* == 115% ** 
Cs “ 916 “ 380 * 2133 « 
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HunGARIAN Grass, CXXI. 


Sheep 1. 
& § 
2 | 2 
s q Fos 
n Aw 
a = a o 
Ke a | 2 @] Se 
oJ ° + hs i 
ea Svat 2 hein alge 
A ie) < ei | A 
PUSS waiccas.| B5G: | 504.4 | 61.5 | 61.4 | 170.5 | 254. | 18.4 
Excreted daily..--esesseeee| 216.8 | 184.5 | 32.3 | 24.4 | 54.9] 92.9 | 8.3 
Digested..-ccccccsvecces| 309.2 | 319.9 | 19°29) 27-0) || 110-6 | 16121 10-0 
Per cent. digested-ecceseceee| 61-0 | 63.4 | 37.2 | 60.2 | 65-4} 65.5 | 54.9 
Sheep 2. 
Fed daily -cccsccccccesceoes| 96- 504.4 | 51.5 | 61.4 | 170.5 | 254. 18.4 
Excreted daily..cccecseeee.| 203.4 | 176. Sect | etch) |) fois) |) eet) || Wale 
Mieesteds.-ccse-c0ece-|) 247.6) |32804 | 19.1) |va6.5) n4tAlo! acon ees 
Per cent. digested..ec-seee.| 62-5 | 65.1 | 37.0 | 59.4 |] 6.8 | 66.7 | 47.8 
Sheen 3 
Fed daily..scccccccsecccccs| 556. 504.4 | 51.5 | G1.4 | 170.5 | 254 18.4 
Excreted daily.+cccceccscee| 205 175.3 | 29.6 | 22-3 | 54.8) 89.2) 9ed 
Digested.-.cccccccccceee| 801-0 | 329.1 | 21.9. | 29.1 | 115.7 | 164.8 | 93 
Per cent. digested.......e0+| 63-1 | 65.2 | 42.5 | 63.6 | 67.2 | 64-8 | 50-5 


Sheep 4 


556. | 504.4 | 51.5 | 61.4 | 170.5 | 254. | 18.4 


Fed Caily..ccccccsccccesece 
183.2 | 157.2 | 2b. 20.6 | 45-1] 680.3! 8.0 


Excreted daily.-ccccccescce 


Digested......seseeeese| 372.8 | 247.2 | 25.5 | 40.8 | 192.4 | 173-7 | 10.4 
Per cent. digested.--eee*** 67.0 | 65.8 | 49.5 | 66.4 | 71.7 | G8.4 | 56. 
Huneartan Hay, CXXVIILI. 
Sheep 1. 
~ 
a | 3 7 
< S) gj & 3 
= 5 — ° cha 
S : £ 3 LY 
bp e0 = ° paw || seo ee 
Hw n mH — crt 3 
a Oe | 4 ee | 4 | B 
Fed daily......seceseeesees | 655.5 | 508.8 | 56.6 | 70.9 |191.7 | 311.4| 24.8 
Excreted daily....e.eeeee- | 228.9 | 199.4 | 29.5 | 28.4 | 60.7 101.3) 8.9 
Digested......+.sssseeee | 426.6 | 399-4 | 27.1 | 42-5 1151.0 | 210.1| 15.9 
Per cent. digested..ecccsece 65.8 66-8 | 47.9 | 50.9 | 65.5 | 67.4] 63.9 
Sheep 3. 
Fed Gaily.-.--sececeecesese | 655.5 | 598.8 | 56.6 | 70-9 [191.7 | 311.4 24.8 
Excreted daily.ccccccocseee | 234.1 | 204. | 80.1 28.3 | 63.5 ;103.1 | 9. 
Digested......ssseseeeee 421.6 | 294-8 | 26.5 | 42.6 |128.2 |208.3 | 15.8 
Per cent. digested...... 900 64.8 | 65.9 | 46.9 | 60-0 | 66-8 | 66.9 | 63.8 
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SouTHERN Corn Fopprer, CX XVII. 


Sheep 2. 
3 5 
Se nee - 
s g STS 
3 iS) : a 8 
3 ‘9 a e ony 
I : 2 S | ey 
pa on | a iS) 2 Lo +3 
rar oy Raf — aia As] 
fa) oni <4 Au & | Fy 
Fed daily ..--- poccoconoganca|| GWG | Aoiles | 43.1 | 55.5 |154.7 |266.4 | 14.8 
Excreted daily..-..-.---- e-| 149.6} 181.7! 18. | 18.8 ; 388.7 | 70.0 | 4.1 
De ediecee oct rc 305.1 829.8 | 25.1] 86.7 |116.0 |166.4 | 10.7 
Per cent. digested..ccccscccee! 70-3 71.4 | 58.2 | 66.1 | 74-9 | 70.4 | 72.3 
Sheep 4 
Fed daily ..sesscccoccescccee| 504.7 | 461.5 | 43.1 | 55.5 1154.7 [236.4 | 14.8 
Excreted daily...++ee+seeeee| 158.4 | 139.8 | 18.7 | 19.6 | 40.8 | 74.8 | 4.5 
Digested ..-ccessoc.--ee e-| 346.3 321.7 | 24.4 | 35.9 |118.9 |161.6 | 10.3 
Per cent. digested........0+. 68.6 69.8 | 56.6 | 64.7 | 73.6 | 68.7 | 69.6 


Fretp Corn Fopprer, CXXV. 


Sheep 1. 
. H 
§ g 
A lee 2 
2 F ore 
S| & i Os 
| =| ° on 
a S : £ ay Sy : 
a So a | 2 | Siouies 
A o) <{ Ay Fy a i 
Fed daily ..ce.sscccsccescee: 403.2 872.5 | 380-7 | 45.2 1102.5 |211.4 | 18.3 
Excreted daily ...-cee-cccee-| 113.6 | 100-8 | 13.4 | 1 | 24.3 | 56.2 | 3.8 
Digested....cessceceeeees{ 289-6 | 272.2 | 17.3 | 29.2 | 78.9 1155.9 [9.5 
Per cent. digested...e..es06.| 71.8 3.7 | 56.8 | 64.6 | 76-3 | 73.4 | 71-4 
Sheep 3. 
Fed daily ...-cceccccoccccceee| 403.2 872.5 | 30-7 | 45.2 |102.5 |211.4 | 13.3 
Excreted daily...--secccccee| 123.1 107.6 | 15.5 | 18.5 | 25.6 | 59.4 | 4.1 
Digested......---06 ele eeee 280.1 264.9 | 15.2 | 26.7 | 76.9 |152.0 | 9.2 
Per cent. digested......scee. 69.4 71.1 | 49.5 | 59.0 | 75.0 | 71.9 | 69-1 
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SwEEet Corn Fopprer, CXXVI. 
Sheep 2. 
3 8 | 
2 | = : 
= A Fas 
= S s o 2 
BP Bila | ee [oe aaa 
a S) sales] Rea esi ce eH 
Hed daily -cccccescccsccevess; 407.2 | 898.6 | 28.6 | 55.1 |104.4 |203.5 | 15.7 
Hixereted daily scccesssccoce| 124.7 | 106.7 | 18. | 21.9 | 24-1 | 57.4 | 3.3 
DISEStEM. -ccccccccccascce| 202.5 | 291.9 | 10.6 | 83.2 | 80.3 ras. 12.4 
Per cent. digested.cceoscseoe| 69-3 73.2 | 37-0 | 60.2 | 76.9 | 71.8 | 78.3 
Sheep 4. 
Fed daily -cecsccecccceccceoe| 407.2 898.6 | 28.6 | 55-1 (104.4 |203.5 | 15.7 
Exereted daily seeeeoveceeeee| 121. | 14-4 | 16-6 | 20-1 | 24 4 | 55-8 | 4.0 
Digested...c.-scoocccccce 256.2 294.2 12.0 85.0 89.0 147.7 alot 
Per cent. digested-..2.+++---| 70-2 | 73.9 | 41.9 | 63-5 | 76-6 | 72-5 | 74.5 
TimotHy—Mixrep CXL. 
Sheep 1. 
: H 
3 = 2 
~_ 
a | 8 G4 
m S => 
2 2 =| eS 
a 5 3 Et lens 
ues 2 || le alee 
=) iS) oy i 4 
Fed daily ..... aeseosseasiaceses| (646.6) 614 3 | 48.1 |211.0 |b2t.3 | 60.8 
Excreted daily....-s.cccccece.| 266.5 | 242 28. | 97.2 |109.7| 7.4 
Digested ...+.-.----es--26.| 380.1 | 371.8 | 8.3 | 20.1 [118.8 [214.6 | 23.4 
Per cent. digested..ccsesecceee| 58.7 60. DoT | 41-9) 5829) (6620 15-9 
Sheep 2. 
Fed daily ..-cccscccceccescceee| 646.6 { 614-3 | 82.3 | 48-1 1211-0 |524.3 { 60.8 
Excreted daily.--ssevcescsesee| 293.5 | 261.3 | 22.8 | 26.9 106.4 [118.9 | 8.9 
Digested...--cccccccvcccese.| 363-1 | 853.0 | 10-0 | 21-2 |104.6 [205.4 | 21.9 
Per cent. digested-scccscececsss| 56.1 57.4 | 80.9 | 44.0 | 49-6 | 63.3 | 71-1 
Sheep 3, 
Fed daily .---.cecccecccccecece| 646.6 | 614-8 | 32.3 | 48-1 (211.0 [824.3 | 30.8 
Excreted daily ..ccsccsccscsce.| 243. 222.5 | 20.5 | 24.2 | 63-7 [107-38 | 7.5 
Digested: sogsss sanet«sst 403.6 391.8 | 11.8 | 23.9 [127.8 [217.0 | 23.8 
Per cent. digested..ccccccccee.| 62.4 63-7 | 86.5 | 49.8 | 60.3 | 66.9 | 75.6 
Sheep 4. 
deo ehhh esdomccooe eccceccces| 646.6 | 614.3 | 82.3 | 48.1 (211.0 (824.3 | 30.8 
Excreted daily.....- sececccees| 276.9 | 252.9 | 24.1 | 23 4 | 80.4 1106.2] 7.8 
Digested...-..+.essseeees 869-7 | 861.4] 8.2 | 19.7 |180-6 |188.1 | 23.0 
Per cent. digested...........-. | 7.1] 58.8] 25.4] 40.9 | 61.9 | 58.0 | 74.6 
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Timotuy Hay, CXLI. 


Sheep 1. a 
24 » 

o o 

2 | 2 

8 4 Gs 

2 5s 4 ag 

=} — q Oy 

a) es Ullal | ei are ae 

Be ee ee Be ees 

a .) < Ay 14 Fa : 
Fed daily ...-cccccecsssceese-.| 646.6 | 610- | 86.5 | 46-8 |212.4 1324.2 | 26.6 
Excretcd dailyscoe-scccesceoee| 274.8 | 251.3 | 23.5 | 25.6 | 99-5 118.9] 7.8 


Digested ...scccccccceceseee| 371.8 | 358.7 | 13.0 | 21-2 |112-9 [205.3 | 19.3 
Per cent. digested. .ccceccccee-| 57.6 58.8 | 35.6 |} 45.8 

Sheep 2. 
cae 610. | 36.5 | 46.8 |212.4 (824.2 { 96. 
266 


6.7 

Excreted daily..sscccccs+ccoee 243.5 | 23.4 | 26.5 | 98.8 ]110.3 | 7.8 
8.9 

0-7 


-7 | 866.5 | 13.1 | 20.3 |118.6 213.9 | J 
u 60.0 | 85.9 | 43.3 | 53-5 | 65.9 | 7 


Sheep 3. 


646.6 { 610. | 86.5 | 46.8 |212.4 (824.2 | 26.6 
267.7 | 246.5 | 21.2 | 23.5 | 96.7 |117.8| 8.2 


378.9 | 363.5 | 15 3 | 23.3 |115.7 206.4 | 18.4 
58.6 59.6 | 41.9 | 49.8 | 54.5 | 63.7 | 69.2 


Sheep 4. 


Fed daily ...-scsscecccccsecces| 694.6 / 560.4 | 84.2 | 43.9 [194.5 297. | 24.9 
Excreted daily.-cccceccsesescee| 229.7 | 211.1 |] 18-6 | 21.1 | 81.0 |100.8 | 8.2 


DICE Ste Meclaclellclelelsteleleleloelal= 
Per cent. digested. -.cccecccccce 


Fed daily eecoeoeeeeeoeeeseeeeene 
Deora daily. cc ccccccccccccs 


Digested .......ccccascocve 


Fed a 
Per cent. digested. cecccccccces | 


DIGESfed scrjeleleeeleeiseeleieniel|| (S0459))| 1o49 0) | ono 22.8 118.5 |196.2 | 16.7 
Per cent. digested............- 61.3 | 62.3 | 45-6 | 51-9 | 58.3 | 66.0 | 67-0 
SueaR Beets, CXXXIII. 

Sheep 1. 
: Fy 

2 | 3 3 

SN a ors 

3 S : As 

=) ny a ° aes 

| rs : 
a S Slee open ake er 
4 Sr SES a uate [0 eek Per 3 
a ie) < Ay je | fy 
Fed in hay, CXL, daily..... ..-| 461.8! 438.8 | 23. | 31.4 750.7 | 231-6] 22. 
Fed in beets daily..-.csccccceee| 820. 3802.8 | 22.2 | 81.2 | 17.4 | 251.4) 2.8 
Total fed...... severcccceee| 186-8 | 741-6 | 45.2 | 65.6 [168.1 | 483. | 24.8 


Excreted daily....sessccceccee| 210.5] 151-6 | 25.8 | 22.3 | 67.7 | 84.7) 7.0 


Total digested....cccseecee| 576.3 | 560.0 | 16. 
Digested from hay -cccscceccce| 270.1 | 263.7 


4 | 43.3 100.4 | 898.3) 17.8 
8 | 15.2 | 85. | 147.3) 16.3 
6 
2 


6. 
Digested from beets.ccccoscocee-| 306-2 | 296.38] 9. 
3. 


28-1 | 15.4 | 251.0) 1.5 F 
% digested from beets...eccece| 94.2 97.6 | 4 90.0 | 88.5 | 99.8! 58.5 
Sheep 3. 
Total fed...... ecccccccccvceees| 7986.9 | 741.6 | 45.2 | 65.6 (168.1 | 483. | 24.8 
Excreted daily.cccccccecsecce-| 208-7 | 174.9 | 33.8 | 21.5 | 63.8 | 82.7] 7.2 
Total digested ......cee+--| 578.1 | 566.7 | 11.4] 44.1 1104-8 | 400.3) 17.6 
Digested from hay.--ecesee---| 270-1 | 263-7] 6.8] 15.2] 85. | 147.8) 16.3 
Digested from beets. -.--+----|N30800| 30300 E 6 | 28.9 | 19.8 | 258.0| 1.3 
% digested from beects.-.-.-e-- 94.8 99.9 | 20.7 | 92-6 | 11.3 | 10.0] 46.4 
* 
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Mancoups, CXXXII. 
Sheep 2. 
A 3S 2 
ey eihoe a8 
2 d aS 
a 8 So en 
> on =| >) 2 5 4 
= i n = = — =z 
Sie Me hase |2 OSH BL) < | a | & |4 | & 
Fed in hay, CXL, daily........ 461.8 | 488.38 | 23. 84.4 |150.7 | 231.6) 22.0 
Fed in beets daily...ee.-s-----| 234.6 | 212.4 | 22.2 | 24.8 | 14.6 | 170.6) 2.2 
Total fed.....cccesseceree-| 696.4 | GdL-2 | 45.2 | 59.2 |165.3 | 402.2) 24.2 
Excreted daily....cesesesesees 245.4 | 211.7 | 33.7 | 26.7 | 76.4 | 99.9) 8.7 
Total digested...ee.eee-e--| 451.0 | 489.5 | 11.5 | 32-5 | 88.9 302.3) 15.5 
Digested from hay..cc-ceeeees 270.1 | 263.7 | 6-8 | 15.2 | 85. | 147.3 16.3 
Digested from beets.---.+.eee. 180.9 | 175.8 | 4.7] 17.8 | 39. | 155.0)...-. . 
% digested from beets.-eeeeeo-l T7-1 82.7 | 21.1 | 69.7 | 26.8 | 90.8).-ccee 
Sheep 4. : 
Total fed....csccccscccesscccee| 696.4 | 651.2 | 45.2 ( 59.2 (165.3 | 402.2) 24.2 
Excreted daily ...-..esceceeee-| 238.5 | 202.7 | 35.8 | 24.2 | T1-7 | 98.1) 8.6 
Total digested...--...262--| 457.9 | 448.5 | 9.4 | 35.0 | 93.6 | 304.1) 15.6 
Digested from hay..--..------/ 270-1 | 263-7) 6-8 | 16-2 | 85. | 147.3) 16.3 
Digested from beets..-.--.22-| 187-8] 184-8 | 2.6 | 19.8 | 8.6 | 156.8]..... . 
% digested from beets....-.---) 80. 87.0 | 11.7 | 79.8 | 58.8 91.9 s000C 4 
Rutapacas, CXXX. 
Sheep 1. 
: H 
3 2 2 
q 3 2 
= A = 
= 2 E 28 
=) q —_ . yee) 
e 3 : 8 ma | OF 
ee ze aie We MWe cies a ares 
2) ° <4 Oy & | 4 om 
Fed in hay, CXL, daily........ 461.8 | 458.8 | 23. | 34.4 |15U.7 | 231.6 29. 
Fed in turnips daily..-+...---. 219. | 204.6 | 14-4 | 17-8 | 20. | 156. | 10.8 
Motal fed--.sc.scccceceess.|) 68008 |) G4804 |/87-4 | (52.2 |170.7 | 38766 82-8) 
Exxcreted daily...cccsscccccce-| 213-5 | 189.4 | 24. | 21.7] 68.2] 92.9 6.6 
Total digested ..scceccccees, 467.38] 454.0 | 18-4 | 30-5 |102.5 | 294.7 26.2 
Digested from AY sccccccccces| 200-1 | 263.7 | 6-8 || 15.2 | 8d 147.3 16.3 
Digested from turnips...-2----| 197.2 | 190.38 6.6 | 15-3] 17.5 | 147.4 9.9 
% digested from turnips....--| 90.0 93-0 | 45.8 | 85.9] 87.5 | 94.4, 91.6 
Sheep 38. 
Total fed......cccccccccesecces| 680.8 | 643.4 | 37.4 ] 52.2 170.7 | 387.6] 32.8 
Hxcreted ally -cccccovscsesses| 220.5] 197.2 | 28.2 | 23.7% 173.5 | 91-8) 8.9 
_ Total Gigestedesevererar ct: 455.3 | 416.2 | 9.2 | 28.5 | 97-2 | 295.s 8) 2.6. 
Digested from hay....0..ce--| 270.1] 263.7] 6.8] 15.2 | 85 147. 1.3) 16.3 16.3 
Digested from turnips. scccces| 185.2 | 182.5 | 2.4 | 13-3 | 12-2 | 148.61 8.3 
% ‘digested from turnips...... 84.5 89.2 | 16.7 | 74.7 | 61 95. 1| 76.8 
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EncuisH Fiat Turnies, CX XXI. 


Sheep 2. 
- H 
2 | 2 : 
3 e 
Sa ae 
= 2 =| oH 
Be SI CaM Mee pirs Noe 7 5s 
A iS te sy pas 
Fed in fey, nya Cailyecceecceee| 461-8] 438.8) 23. | 84.4 |150-7 | 231.6) 22. 
Fed in turnips daily...-.-2.00s 195.2 | 176-8) 18.4] 22. | 20.4 | 126.4) &. 
Total fed..ce0ccccccserceee| 657-01 615561 40.4 | 66 4 171.1 | 808.0} 80. 
Exxcreted! duily.-cccescescecees 209.3 UST. | 22.8 (22,616 One Wack 4sil 
Total digested ..--2e-+-2+-| 447.2 [ 425.6 | 13.6 | 83-8 103.2 | 263.7] 22.9" 
Digested from hay..... seseeee| 270-1] 263.7] 6.8 | 15:2 | 85. | 147.3) 16. 3 
Digested from turnips ccceecoceo) 177.1 | 164-9] 11.8] 18.6; 15.2] 121.4, 6.6 
% digested from turnips o--2.2.) 90-7| 98.2] 64.1 | 84.5 | 89.21 96.0) 82.5 


, Sheep 4. 
Total fed.cccccvcccccccccscscees| Gd1.0/ 615.6 41.4 | 56.4 |171.1 | 358.0) 80. 


Excreted daily-cccccoosseceeee| 201.6) 176.8] Qt. E 20-3 | 62.2] 83. | 6.3 

Tocal divested..-ccessecce -| 403.4] 453.8] 16. oo i |108.9 | 270.0} 23.7 
Digested from Nay--cccccoreee| 270-1] 263.7 68 15.2] 85. | 147.3) 16.8 
Dizested from turnips-cceeso>| 18d,3) 175.1] 9°8] 20.9 | 23.9 | 123.7] 7.4 
% digested from turnips ......| 94.9 99.0 | 63.2 | 95.0) {t-7] 97-0] 92.5 


Giouten Mrat, CXXXIV. 


3 Sheep 2. 
é 8 
Sele 20) 
a 2 zg 
é 2 g oes 
=) =| — o oe 
es Ba ee ae ee 
an iS) 2 2” 
i Se ee ee 4 ee 
Fed in hay, CXUL.datly....0..| 461.8] 435.7 | 26.1 | 83.4 |15L.7 | 231.6) 19. 
Fed in gluten meal daily..e...| 269.4 | 266.4] 8. | 92.4] 2.9 141.7) 29.3 
Tey fad ss55 55000 scocccces| Jol-2| 702.1 | 29.L 1125.8 154.6 | 873.3) 48.3 
Excreted daily.......ceccsceee) 2530.2 _ 209.7 20,5 | 26.6 | 74.5 _ 98.4) 1 . 
Total digested .......0+2-| 601-0 | 492.4] 8.6 | 99.2( 5.1 | 274.8] 38.3 
Digested from hay «-.--2-+-+2-| 272-9 | 262.3 | 10-4 | 15.8 | 3.1 | 149.8) 13.2 
Digested from giuten meal ....| 238.1 | 230.1 |--....| 83.4 ]|...>-.| 125.0} 25.1 
% digested from gluten meal..| 84.7 86-3 |.-.-6.| 90-2 |.--.-.) $3.2) S006 


Sheep 4. 


23.8 | 80.8 )185.2 | 206.3' 17.4 
8. | 92.4] 2.9 | 141.7 29.3 


Fed in hay, CXLI, daily ...00.{ 413.5 
Fed in gluten meal daily ......| 269.4 


Total fed..... viele mas acon NGO NO 26.8 [123.2 |188.1 | 848-0 46.7 
Excreted daily----.cssccesees-| 195-4 5 | 18.9 | 82.0 | 54-3] 82. | 8.2 
Total digested ....e.-ee2--| 487.5] 479.5 | 7.9 | 91.2] 83.8 | 266. | 38.5 
Digested from hay es++seeeeee-| 244.4 | 234.5] 9.4 | 14.5 | 74-1 | 183.5 12 1 
Digested from gluten weal Aaa iO45 Ol eneee 76.7| 9.7 | 132.5 Aes 


% digested from cluten mel. 90.2 ONO) || Bee oan 83.0 | 83.4] 93.5 90. 
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Wueat Bran, CXXXYV. 


Sheep 1. 
: ™ | 
3 £ 2 
| S ne 
= A ks 
2/2 Se 
z 5 Peles 4) hese 
p BOS | ate Noe Oligo Ne eae lames 
a) ° < Ay a <r 
Fed in hay, CXLI, daily ...... 461.8 | 435.7 | 26-1 | 83.4 |151.7 | 251.6] 19.0 
Fed in wheat bran daily.......| 264-8 | 246.8 | 18. | 46.5 | 29. | 156. | 15.3 
{blac oauoccadcso00000 726.6 ; 682.5 | 44.1! 79.9 |180.7 | 887-6] 34.3 
Excreted daily............. Sac 280-7 250.9 | 29.9 25.6 _S4. 129.1! 12. 
Total digested ....0...eee. 445.9 | 4381.6 | 14.2 | 54.3 | 96-7 | 258.5 22.3 
Digested from hay ............ 272-9 | 262.3 | 10.4 | 15-8 | 83.1 | 149-8 18.2 
Digested from wheat bran...-| 173.0, 169.3] 3-8 | 38.5 | 13-6] 108.7 9.1 
% digested from wheat bran..| 65.3 68.5 | 21.1 | 82.7] 46.9 | 69.6, 59.5 
Sheep 3. 
PROPANE sicleleisivlelalciaislole'elee'sieie'aiele]] 1 L202 682.5 | 44.1 | 79.9 |180.7 | 387.6) 34.3 
Excreted daily....-esseeceeee-| 309-6 | 273-3 | 86-3 | 26-2 | 90-2 | 146.3) 10.6 
Total digested ............| 417-0 | 409.2] 7-8 | 58.7 | 90-5 | 241.3) 23.7 
Digested from hay .-------.---| 272.9 | 262.3 | 10-4 | 15-8 | 83.1 | 149.8) 13.2 
Digested from wheat bran .---| 144.1] 146.9 |......| 87. 9| 7-4] 91-5) 10.5 
% digested from wheat bran..| 54.4 59.5 |..---.| 81. 5] 25.5 | 58.6) 68.6 
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REPORT OF THE HORTICULTURIST. 


Pror. W. M. Munson. 


As noted in the reports of the Experiment Station for 1889 and 
1890, several varieties of orchard fruits and small fruits have 
been obtained by the Station, and some have been distributed to 
different parts of the state. Previous to the present year, 
however, there had been no organized department of horticulture, 
and as the work came under my charge in February, the past year 
has necessarily been largely taken up with pioneer work. 

At the time the department came under the charge of the writer, 
a forcing-house, 20x100 feet, had just been completed. (See 
Plate I.). The house is well constructed. The frame work is of 
cypress, and the walls are of grout, while the building is heated 
by hot water. The house is divided in the center by a glass 
partition, and the hot water pipes have been so arranged that one 
part may be kept at a muck lower temperature than the other. 
The warm house is arranged for bottom heat, and the cool house 
for over-head heat. 

At the present time the warm house is used for tomatoes, 
cucumbers and beans; while the other is devoted to lettuce, 
radishes, cauliflowers and other plants requiring the lower tem- 
perature. Plate IL is from a photograph of the interior of the 
cool house, as it appeared in December. 

The building in connection with the forcing house, was erected 
during the year at a cost of about one thousand dollars, a part of 
the expense being borne by the college. The building contains, 
besides the furnace room and a room for the smaller garden tools, 
a general laboratory and work room, a small office, a room for 
herbarium work, and a well appointed photographic studio. In 
all of our work photography is made to play an important part as 
a means of preserving accurate records. 

The grounds devoted to this division include about ten acres 
of land of varied character. More than haif of this area is 
devoted to fruit culture. The apple orchard contains about 115 
varieties, 52 of which are Russian varieties obtained from Profes- 
sor Budd, of Iowa. There are also 23 yarieties of pears, 30 of 
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plums, 12 of cherries; also, quinces, 2 varieties; blackberries ¥ 
varieties ; raspberries 13 varieties; currants 7 varieties; goose- 
berries 3 varieties; strawberries 17 varieties. As the college 
campus is under the supervision of the writer, a. considerable 
amount of experimental work is done with ornamental plants on 
other areas. 

Variety testing, as such, either of fruits or vegetables, is not 
made a leading feature of our work. While we cultivate most 
of the novelties which promise well for the trying climate of the 
state, the more important part of our work is perennial, and has 
to do with the investigation of certain cultural problems, and of 
certain of the laws of plant variation. While it is designed to 
make the work practical, so far as possible, we must recognize the 
fact that any work to be of permanent value, must be based on 
sound principles. With this idea in mind, we are making a special 
study of the effects of climate on plant variation. We are also 
making an extensive study of the effects of pollination. Practical 
application of the principles involved, and of the facts learned, is 
made in our attempts to ameliorate certain-of our native fruits, 


and to extend the list of fruits and vegetables which may be pro- 


fitably grown in this region. Numerous crosses and hybridiza- 
tions have been made and valuable results are indicated. 

Our work with egg planis commenced two years ago, and the 
past season some two hundred plants, of the second generation 
from the crosses, were grown on our grounds. Selections have 
been made from the more promising of these, and the work will 
be continued and extended. 


The forcing of vegetables under glass is made an important 
feature of our work. It is believed that from a practical point of 
view, this line of work is destined to become of great importance 
to the people of the state. While a study of methods of culture 
is made, and also of varieties suitable for forcing, at the same 
time, the material thus grown furnishes the best possible oppor- 
tunity for conducting the work of crossing, as the conditions of 
growth are under control. We are now forcing tomatoes, cucum- 
bers, beans, lettuce, radishes, caulifiowers and some others. Plate 
III is a view of the tomato house as it appeared about the first of 
January. 

Recognizing the importance of the fruit industry of the state, 
and the necessity of combating the insect and fungous enemies 
which are proving a serious obstacle to success, experiment 
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have been conducted during the year to determine the effective- 
ness of certain insecticides and fungicides. The results obtained 
are very encouraging and the work will be continued and extended 
during the ensuing year. 

Attention is being given to the amelioration of our native fruits, 
and to developing the possibilities of fruit culture in the more 
trying localities of the State. 

Following is given somewhat in detail a part of the work of 
the year. Some of the work being incomplete, the report will be 
made later. 


THE VEGETABLE GARDEN. 


Owing to the fact that the soil intended for vegetable gardening 
was badly infested with ‘‘witch grass,” it was thought best to sub- 
due the land before undertaking much work with vegetables. 
Our attention during the past season has been given chiefly to 
certain points in the culture of cabbages, tomatoes and egg plants. 


I. Notes or CABBAGES. 


Some twenty varieties of early cabbages were grown; the 
special design being to study the effect of different methods of 
culture, and to compare the relative merits of seed from the east, 
and from the extreme northwest, as well as to try some of the 
newer varieties not yet placed on the market, ; 


1. Culture: In general, cabbages for early use should be 
started in hot beds or forcing houses from the first to the middle 
of April. To prevent crowding, transplant once or twice before 
setting in the open ground in May. If the plants are ‘‘hardened 
off,” z. e. gradually exposed to lower temperatures, before being 
placed out of doors, they will stand a light frost without injury. 
Frequent cultivation is advisable. 


2. Influence of Transplanting: It is a common practice among 
gardeners to handle certain vegetables from one to three or four 
times before setting in the open field; the object being to render 
the plants ‘‘stocky,” and, it is thought, better able to withstand 
the shock of final removal to the field. The operation is also 
thought to hasten the maturity of the plants, and to increase the 
production of fruit. How far these impressions are correct, we 
are not as yet prepared to state. Some contend that this manipu- 
lation of the plants tends to dwarf them, thereby reducing the 
amount of fruit, or in case of cabbages, the size of the head. 
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Tt is the practice of the writer to handle cabbages, tomatoes and 
ocuer vegetables started under glass, in pots, so far as possible. 
In this way the plants suffer little or no check in transplanting, 
and with some sorts at ieast, better results are obtained. Plants 
grown in boxes or flats, are necessarily mutilated each time they 
are handled. 

To determine the extent of the influence of the different methods 
of treatment on the development of the cabbage, a portion of the 
plants were handled in pots and the remainder in flats till ready 
for the final transfer to the field. The plants handled in pots 
were removed from the seed-fiats to 3-inch pots, and later to 


4-inch pots. Those handled in boxes were placed about two inches 
apart at the first transplanting, and about four inches each way 
at the second. When put out in the field, all were placed in rows 
three feet apart, and two feet apart in the row. 


Table I shows the results obtained. 


TABL?( I. 
ale |e |S |e lsat 
LY {cb} o on L =e; =| 
f) 2 lc .[o |See see 
VARIETIES. =| 32 a2 ae aes 25 =| | Remarks. 
o| S Slice ois CIOs] oO 
3 “an os em! © S oS Piss 
ol o St > on) Koya =) oI 
aN Se VSI esd 4 za ee pa 
JERSEY WAKEFIELD. Cut July 28. 
(Thorburn. ) 
OE Sirereiveratsie ielelersievs HBr) |a() | Ikats}] PA 2 1.38 
BOXES ieee cleie store WN Bo) | off dkeSi 2) thy ah lo oxe) 
JERSEY WAKEFIELD. cf 
(March.) 
OS Peteveter saree ekeieyers 17) 2.75/1.0 |2.O) 2 5 2 11.33 
IBOxwAsoodooHasAGr 8) 2-20] «7a, 1-5) 1) 2) 2 1:00 
EARLY ETAMPES. Cut Aug. 26 
(Thorburn.) 
IPO ESiereietesses sieveiee May) Boll [lol Bical 0) |) 4 l.00 
BOSS ocoboougont 14) 4.5 j1.7 |3.8) 3] 1 1.58 
BRUNSWICK. be 
(Thorburn.) 
TEMS 5Od0 oood eae | NA Al BIC 3.0), O |) © 1.22 
BONG gee eres & oe] Wl) BoB) Boil 4b) O | @O 1.00 
STEIN’S FLAT DuTCH. 7 
(Thorburn.) 
TROVE) cog GoGo a5006% 18/11.9 6.4/8.1) 6| 0 1.00 


IROSESomsoGoObcdos || Wile. acl) || orl) 2b || O 1.11 
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With three varieties, heads from the plants handled in boxes 
were lighter, and in two cases they were heavier than those from 
the pots. Brunswick averaged .9 lb. per head heavier from pot- 
grown plants, while Flat Dutch gave an equal difference in favor 
of the boxes. 

Conclusion: From the results obtained, it appears that dis- 
turbing the roots in transplanting cabbages, has no marked effect 
on the size of the head or the time of maturity, if the plants are 
given good after treatment. 

3. Influence of Deep and Shallow Setting, Combined with Other 
Treatments: It is commonly taught that cabbage plants should 
be set deeply; that long ‘‘leggy” plants will not produce good 
heads. From extensive trials at other experiment stations during 
the past two years, it has been pretty clearly shown that the 
practice of deep setting has not the importance commonly attached 
to it. Having a few surplus plants, however, the question of 
deep and shallow planting was included with certain other cultural 
problems. The variety used was Jersey Wakefield. 


Table II gives the results. 


TABLE II. 


B(/> |o to jz _-|a Pls 
See ORE Se ee 
HOW HANDLED. B\22\a5| & 2 |S a|—5|Remarks. 
2 == ta: om Oo=xz/0 =| UNS 
sie 0 am |. e1.s|ce 
sla {a0 > S) Oml|o™ 
Ale la i iin 
a.—Pots, deep; 3 times...--..- 712 75\l. 00/200) + 25a ee 
b.—Pots, shallow, 3 times .../19|2.25| .75|1.58}) 2*| 5 | 1 |* Slightly 
c.—Box, deep, 3 times.......| 8|2.25| .75|1-55| 1 {| 2*| 2 = 
d.—Box, deep, 2 times ---... 113]2.50/1.00)1.50; 2) 1*| 2 oe 
e.— Box, shallow, 3 times-.-.| 8/1.62}1.12)1.37) 0} 0O| 4 
f.—Box., shallow, 2 times. .../13/2-00)1.001.29)| 1 1 0 


The first column in the table shows the number of times the plants 
were handled, and the manner of handling. ‘:Deep” indicates that 
the plants were set up to the seed leaves at the first transplanting, 
and still deeper at each subsequent handling. ‘‘Shallow,” indi- 
cates that the plants were set no deeper than they naturally grew 


t See Bulletins 15 and 25, Cornell University Experiment Statie> 
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in the seed flat. Seed was sown March 23. The plants trans- 
psanted three times were handled April 6, April 24, and May 19, 
waoen all were put out in the open field on clayey loam of only 
moderate fertility. Those transplanted twice were handled April 
6 and May 19. 

A study of the table will show, first of all, that plants grown 
in pots and set deeply gave decidedly the best results. This 
method of treatment seems specially suited to the variety under 
discussion. In previous trials we have observed that Jersey 
Wakefield has usually given better results when set deeply. 

It will also be observed that from the plants handled three 
times, the average weight of the heads was invariably greater 
than from those handled twice. It is probable that the reason for 
this lies in the fact that the actual mutilation was necessarily less, 
when the plants were handled more frequently,—the root system 
being less widely extended. 


Conclusion: The heaviest heads were obtained by frequent 
transplanting and by setting the plants deeply. This may not be 
a general rule applying to all varieties. 

_ Frequent transplanting increased the average size of the heads. 


4. Varieties: A good cabbage has a short stem; leaves placed 
close together, and having short petioles, thus leaving little open 
‘space about the stem. The blade should be large enough to extend 
more than half way around the head to avoid the soft spot often 
seen in the center. The leaves should also embrace each other 
very firmly. Firm, solid heads are less subject to the attacks of 
the ‘‘cabbage worm,” than are loose, open ones. This fact is of 
no small importance in selecting a variety. 

Most of the varieties grown are well known, and require no 
special description. A few may be mentioned, however, to direct 
the attention of planters to the more valuable ones for the home 
garden. 


Jersey Wakefield. Small, conical, firm. The best of the very 
early varieties. This old variety, though popular for many years 
with market gardeners, is too often unknown in the average home 
garden. 

Brunswick (Fottler’s.) Medium size, depressed, very firm. 
Leaves closely set on the stem; blade well developed, second 
early. One of the best. 
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Early Summer: Medium size, nearly spherical, firm. About 
ten days later than Jersey Wakefield. Good. . 

. Early York: Medium size, loose, open. Should have been 
discarded long ago. . 


Flat Dutch: Large, flattened, solid. A standard late variety. 

Two new varieties were sent for trial by Francis Brill, Hemp- 
stead, N. Y. The names given both varieties, ‘‘Nonesuch” and 
‘CW orldheater,” are objectionable and would tend to make planters 
hesitate before selecting them. 

Nonesuch: Light colored, very glaucus. Heads of medium 
size, flattened, resembling Early Summer. Stems short; leaves 
closely set, and well developed. Early. Worthy of further 
trial. 


Worldbeater: Light colored. Head of medium. size, spherical 
or oblong. Leaves much cut and wrinkled; not closely set on 
stem ; petiole long. 


SUMMARY. 
1. Disturbing the roots of cabbage in transplanting, appears 
to have no marked effect on the size of the head. 
2. The best results were obtained by frequent transplanting. 
3. In general, depth of setting seems to have little influence 


on the size of the heads; but Jersey Wakefield gave better 
results from deep setting. 


4. Firmness is an important characteristic of a good cab- 


bage, as such heads are less injured by attacks of the cabbage 
worm. 


5. Of the older varieties, Jersey Wakefield, Brunswick, 
Early Summer, and Flat Dutch are good for general culture; 
Early York should be discarded. 

6. Of the newer varieties tested, Nonesuch is promising. 


II. Nores or Tomatoes. 


gl. Culture: One of the important problems in tomato culture 
Tor the state of Maine, is that of securing earliness. Asa rule, 
plants purchased of the local dealers are drawn and ‘‘leggy,” 
being crowded together in small boxes. When set in the field the 
shock is such that several weeks are required for the plants to recu- 
perate ; consequently no fruit sets till late in the season, and the 
larger portion of the crop is still unripe when the vines are killed by 
frost. In general, these weak, drawn plants are not worth setting. 
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Frequent ‘‘handling” or transplanting, is found to be the best 
method of securing strong, stocky, well developed plants. Some 
of the best cultivators combat this idea, but in our own experi- 
ence the transplanting has been found beneficial. The prse- 
tice of the writer is to sow the seed in ‘‘flats,’—-shallow boxes 
about 16 by 24 inches and 3 inches deep—about the first of April. 
When the first true leaves have nicely started, or as soon as the 
plants begin to crowd, they are transferred to 2-inch rose pots. 
As the pots are so small, we usually plunge them in sphagnum to 
prevent too great extremes of moisture. As soon as the pots are 
well filled with Eee ney in two or three weeks—the plants 
are re-potted into 3-inch or 3 1-2-inch pots. Later they are azain 
handled into 4-inch pots ia given an abundance of room; being 
finally transferred to the open ground, from the first to the middle 
of June. If short of pots, we sometimes handle the plants in flats 
until they are ready for the final transfer. In this case they are 
usually placed about two inches apart each way at tbe first 
handling, and four or five at the second. By this treatment the 
roots are confined to a comparatively small space, and the plants 
suffer less severely when planted out. The plants are set in the 
field in rows five feet apart each way, and the horse cultivator is 
used freely. 

2. Effect of Early Setting: tis commonly held that tomato 
plants should not be set out in the fieid till the cool nights of early 
summer are past—certainly not before the middle of June. The 
results of an experiment conducted last year, however, indicated 
that earlier setting was at least not detrimental, and might be 
beneficial.* 

To test the matter further, fifteen plants of Perfection, as 
nearly alike as possible, were selected and given the same treat- 
ment while in the house. Five plants were set in the field or 
sandy loam having a southern aspect, May 18. Five more were 
placed by the side of these May 30, and the other five were sct 
next to them June 8, when the main crop was planted out. Plants 
set May 18 and May 30 were injured by frost May 31. ) 


The results were as follows: 


a : € 
} May S. May30. June8. 
Average number fruits per plant ----+.-+-+ 47.0 33-9 20.0 
Average weight of product, in pounds. es 16.1 12.4 6.9 
Average weight per fruit, in ouuces---.... 5.4 5.9 5.6 


* Bulletin XXI Cornell University Experiment Station. 
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The total average product was in direct proportion to the 
earliness of setting. The relative earliness was also observed to 
follow the same order. 

The total product of the five plants-for the month of August 


was respectively : 


Number of Weight. 
fruits. lbs. 
@oscapoodsooovlg oodn ges 0 Bll 8.5 
Gittefetatsreisiet sts sei cisicinsciaisatc sate) G20 7.4 
@occoccounso0d oe 14 4.2 


The season was exceptionally long, but even so late as Sep- 
tember 30, the earlier plants maintained their superiority. The 


last two pickings, Sept. 26 and 30, gave the following results: 


Number of Veicht. 
fruits Ibs. 
Gi 008 60000600 0000000 0000 163 ay 
Handa codakonn coud pobo Gods 118 é 
@escosac Onoedegoacoogeade 67 2 
Conclusions: On warm, sandy soil, the earliness and product- 


iveness of tomatoes was in direct ratio to the earliness of setting 
in the field. 

A chill, and even a slight cutting by frost is not as fatal to 
success as is commonly supposed. 

It is well, in practice, to set some plants in the field early in 
the season, holding others in reserve to replace the first if killed 
by frost. 

3d. Lffects of Trimming Tomatoes: With a view to applying 
the principle that ‘‘checking growth induces fruitfulness,” to the 
culture of tomatoes, several varieties were operated upon in 1890. 
The results, as a rule, indicated that trimming the vines is a profi- 
table method of inducing earliness, and consequently of increas- 
ing the portion of the crop available. The total increase in the 
number of fruits ranged from 5.5 per cent. to 47.€ per cent. 


During the past season the trial was repeated. Plants of Per- 
fection and Chemin Market were used iu the test. Twelve plants 
of the former and five of the latter were headed back July 24, 
Aug. 8, and Sept. 5. At each trimming the leading branches 
were shortened about six inches, and most of the side shoots 
below the first clusters of fruit. were removed, the others being 
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shortened. The sunlight was thus freely admitted to the fruit, and 
picking was rendered much easier. The following figures are 
significant. 


. S. oe Z & 
=A 23 = 4 
co opt = = 
oe OS = & 
rs -sSo igs on 
Oe oss ee ie 
52 Bes a _o 
SE aa 5A Se 
< < ry ey 
*PERFECTION. 
PITT Aiavosteaiels wie te\s iets 45 17-1 Gal: 36.3 44.0 
Not trimmed .......... 33 11.8 5.6 
CHEMIN. 
Trimmed pisivisloisinis\nio'winine a) Ly 3-8 4.9 50.0 58.3 
Not dtrimmed! -.........6 § 2.4 5.0 


* A portion of the Perfection plants used in this test were set out in May, 
hence the two varieties should not be compared in this case. 


The average number of fruits, and also the weight of the pro- 
duct was materially increased by trimming the vines. The size of 
individual fruits was increased in one case, but in the other there 
was a slight decrease. 


Conclusions: Trimming tomato vines hastens maturity of the 
fruit, and consequently increases the portion of the crop which 
is available, or the apparent yield of the plants. 

As the time required for the work is small, the practice will 
doubless be a good one for amateurs. 

4. Color of Fruit: Numerous attempts have been made to 
improve upon the color of the fruit of the tomato. As the color 
is quite variable, and as the yellow varieties are sports from the 
red, it has been thought possible to secure a yellow fruit with a 
blush cheek. With this purpose in view, numerous crosses 
have been made between red and yellow varieties. In 1890, several 
successful crosses were made by Mr. C. W. Matthews of Cornell 
University, and seeds from one of these, in which Golden Queen 
was used as the pistillate parent and Ignotum as the male, were 
grown by the writer during the past season. The plants were 
very vigorous and productive, but failed to show any trace of the 
influence of the female parent. The fruit was in every way, as 
to form, color and size, typical of the true Ignotum. Similar 
results were obtained by Professor Bailey at the Cornell Experi- 
ment Station. 
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Observing a slight tendency on the part of Golden Queen, to 
vary in the desired direction, a selection was made in 1890. The 
past season the tendency was much more marked, and some very 
handsome fruits resulted. If the color can be fixed, the desired 
end will have been accomplished. It seems probable, however> 
that selection in this direction will cause a reversion of the form 
to the red type, as red is the normal color of the species. 


5. Varieties. It has not been deemed advisable to grow a 
large number of varieties; but rather, to select the best of 
the older, well known sorts, and such new ones as may appear from 
time to time. LEarliness is one of the principal measures of value 
for any variety in this climate, and many valuable sorts must be 
discarded because they are not early. J am aware that some con- 
tend that there is practically no difference in earliness, but the fact 
remains, and we must shape our course accordingly. Owing to 
the unusually long season, all varieties ripened some fruit during 
the past year. 

Beauty. (Livingston).—Of medium size, bright pink, smooth, 
uniform, prolific. A well tried and valuable sort. 

Chemin Market. (Cornell University, Vaughan).—Small to 
medium, bright red, smooth, prolific; uniform in size and shape, 
somewhat resembling Hathaway. Possibly too late, but worthy 
of further trial. 

Cleveland. (President Cleveland, Farquhar).—Small, red, cor- 
rugated about the base. Plant vigorous, but only moderately 
productive. 

Favorite. (Livingston).—Of good size, bright red, smooth. As 
usually grown, a deservedly popular variety. The strain grown 
this year was not equal to that grown before, however. 

Faultless. (Faultless Early, Farquhar).—Small, early, bright 
red, flattened or indented at apex. Early fruits very irregular ; 
later ones better. Plant of medium size, productive, matures 
early. 

Golden Queen. (Cornell University, Livingston).—Of medium 
size, spherical, smooth, clear golden yellow with occasionally a 
blush cheek ; early, prolific. The best yellow tomato, and a val- 
uable sort for the home garden. 

Ignotum. (Cornell University).—Large, smooth, deep red, firm 
and meaty, with few seeds; early and productive. This variety 
originated at the Michigan Agricultural College, and has been on 
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the market only two or three years. From well selected stock it 
easily ranks at the head of the red tomatoes. 

Jihaca. (Cornell University) .—Small to medium, light cherry, 
firm, smooth, of good quality, but appears to possess no character- 
istics which render it more valuable for field culture than some of 
the older varieties. The variety is a local one grown by gardeners 
in the vicinity of Ithaca, N. Y., for many years. It is not yet 
catalogued by any of the seedsmen. We have the variety growing 
in the house at the present time, and are very much pleased with 
it as a forcing variety. 

Long Keeper. (Thorburn).—Of medium size, light purple, 
smooth, symmetrical, ripens evenly without tendency to rot. 
Promising. 

Lorillard. (Cornell University).—Of medium size, nearly 
spherical, bright red, smooth, fairly productive. The special value 
of this variety is as a forcing tomato. For this purpose it is one 
of the best. 


Mitchell. (Gregory).—Small to medium, inclined to be irregular, 
bright red. A rampant grower. 

Peach. (Thorburn).—Small, purple, very prolific ; soft but keeps 
well. Unlike any other tomato, this variety has a rough skin and 
when just maturing the resemblance to a peach is quite noticable. 
Valuable for amateurs. 


Potomac. (Harris).—Of the Acme type; large, purple, corru- 
gated about the stem, soft. 


Prelude. (Thorburn).—Small, nearly spherical, smooth, uni- 
form, early, very prolific. Valuable for the amateur. 


fied Cross. (Farquhar).—Of medium size, smooth, bright red. 


Ruby. (Henderson).—Small, red, inclined to be angular. 
Plant of weak habit. Not as satisfactory as in 1890. 

Stone. (Livingston).—Medium to large, smooth, regular, bright 
scarlet, productive. Promising. 

The varieties which appear to us most valuable for general cul- 
ture are, Ignotum, Perfection, Beauty and Golden Queen, with 
the possibie addition of Prelude for the home garden. 

Of the newer varieties, Long Keeper and Stone are promising. 
Ruby does not hold its own. Ithaca is a promising variety for 
forcing. 
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SUMMARY. 


1. An important requisite to successful tomato culture is 
that the plants be kept growing vigorously; a condition 
involving rich soil and frequent tillage. 


2. Frequent transplanting makes stocky plants. 


3. Plants are not checked as much as is commonly sup- 
posed, by the cool nights of early spring. 


4. Other things being equal, the earliness and productive- 
ness of tomatoes is in direct proportion to the earliness of 
setting in the field. 


5. Trimming the plants after a part of the fruit had set, 
inereased the yield by more than one-third. 


6. The best varieties for general use appear to be Ignotum, 
Perfection, Beauty, Golden Queen, and possibly Prelude for 
home use. 


7. Of the new varieties, Long Keeper and Stone are most 
promising. 


III. Norres or Eee Prants. 

As already noted, we are making the egg plant a subject of 
special study. A full report in regard to this work is reserved 
till a later date, however. 

Egg plants delight in a warm, moist climate, rich but light soil, 
and constant cultivation. While they reach the highest state of 
perfection in warmer climates, and near the coast, by careful 
treatment they may be grown over a large extent of country. 
In this climate they should be started as early as the first of 
April, in a hot bed or forcing-house, and should be kept growing 
vigorously till about the middle of June, when they may be 
removed to*the open field. They should be placed in rows about 
three feet apart to permit the use of a horse in cultivating. 

Frequent and thorough cultivation is a prime requisite to suc- 
cess. We make a practice of going through the plantation at 
least once a week with a Planet Jr. cultivator, and make free 
use of the hoe as well. 

Of the varieties commonly catalogued, Harly Long Purple and 
Early Dwarf Purple will doubtless prove most satisfactory in 
this climate. The larger and later sorts will hardly begin to 
develop fruit before the early frosts. There is reason to believe, 
however, that valuable results may be obtained by crossing these 
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early, prolific varieties with some of the larger sorts. From 
crosses we now have growing, more satisfactory results were 
obtained during the past season, than from any of the older fixed 
varieties. 


FRUIT TESTS. 

The Experiment Station is not situated within the section of the 
state best adapted to fruit culture. Being on the flat bottom lands 
in the valley of the Penobscot, conditions of soil and climate are 
different, and somewhat more trying than in other portions of the 
state. This fact has its advantage, however, as varieties which 
prove hardy at Orono will probably succeed in any of the southern 
counties of the state. 

The scope of the work already in progress has been indicated in 
a general way in the annual reports of the Experiment Station for 
1889 and 1890. At the beginning of the present year, when the 
orchard came under the care of the writer, the trees were in a 
very bad condition from the effects of the severe winter. 

The winter of 1890-1 was one of the coldest known for twenty 
years ; the mercury on one occasion reaching —36.3°, while the 
mean temperature for December was 12.2° Fahr. The fruit planta- 
tion is on warm, rich soil, and the trees failed to mature the new 
growth. Consequently, trees which should prove hardy in our 
climate were either killed or severely checked. The loss was 
specially marked in case of pears and plums. 

An all important requisite of hardiness is that the wood com- 
plete its growth early in the season, and become well matured 
before cold weather approaches. Hardiness is therefore only 
relative, and may in a measure be controlled by the cultivator. 
Orchards and fruit plantations generally, should not be cultivated 
after the first of August, till growth is checked by heavy frost. 

The following field notes indicate in a general way the condition 
of the orchard at the beginning of the year, and the relative hardi- 
ness of different varieties : 


PEARS 
ADK OWICMIE} >in em ciel te sem wo ctacine Killed. 
ANIONS SobcacoSts GdBode agar odscencc Considerably injured. 
LEFT is Se een - SSS oee. ya5 558 Top killed. Sprouts above graft. 
(CI ETIWE SE aaa: a Re ROnee onc sletsielal= One killed outright. The others, top 
killed, but sprouts appear. . 
Clapp s Waveriiesra-- 2 sess tees In good condition. 


Blemish Beartyar- sis > cis\cie's eine Se osu sees ce 
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OTC Vite cue saccss ve Sereitenteecvete o'ae One killed, the other injured. 
Howell. ...... sscescceecve «sees Qlightly checked. Starts well. 
Josephine de Malines.......--- ---»eOne killed to the roots; the others 

badly injured. 
UA2TRORG ue d btwn dago.bu cuColabonoOnane Killed. 
Lawrence. .--- sees cece cece eee eee Slightly injured. 
ie (Clase Sa BB boom poem pooped sanoden Killed. 
HEGIISG SS OUMG et cin cieislels iai'sis «/aials) = /=]=i/ Top killed. Sprouts above graft. 


GG Glies cares tecsciea ee ele 


Killed. 


SING thins ac ONO Bae ga Me ooOae nao pane In good condition. 

pouv. Gi Congres. ..........5 s 006 --One killed; the others badly injured. 

SEER Ne teatciss/sa1o a nicteteis else wives «cis. Considerably injured. 

Winter Nellis....-.......... eee Slightly checked ; starts well. 

: PLUMS. 

Pre IDR TN sacs oogubs s00G0d 550- One killed outright. The others 
top killed. 

Bradshaw....-.- oO000 sodoarsaco pees Uninjured; not vigorous. 

Dreie [riggs ooee opecccobceos 0oOD Uninjured. 

Gis LEleNiCl6scoaooo0006 donb GoODeO# All but one dead; this, badly 
checked, but starts well. 

German Prune...eeee sees seecce cece Uninjured. 

Golden Drop, (Coe’s)...... Waal sioters Checked, but starts vigorously. 

Imperial Gage.... .........-+. »--- All but one killed; this badly injured. 

Jefferson. .ssee-- se ee rece -eeees+eeeOne killed, the others badly checked. 

Iga eiPlssoeodgs6 eocucons Sabo Sone Very badly injured. Had made 
remarkably strong growth the 
previous season. 

ING GEES AME TIC eenlas <)otraicisicte) « ee.s.cic Uninjured. 

PGMS SECOLINO ie cele mets aimless eine One killed, the other badly checked. 

WmACKEN Ose sel eisiois esle0 Talnele cree a= Uninjured. 

Isai Clee achoooo0gs sooo GoneKC One killed; the others badly injured. 

Simons’ (Prunus Simoni.).........- “6 ee a: ce & 

Smith’s Orleans. ...-.- ..2.4--. «0 se me es ts xe 

WVESHIMOTOMnteicleia teres o> 2 a e\olcie nicl “ ee et sliohthy 

WIG AV Olcataictstersterolare ciate) ele eieiele) fale lsicl« Badly checked, but starts vigorously. 

Wail RG OOSE leis erie siete isicc scisesecleiere s Killed. 

Leora aapatien! Goce oserge Boer Uninjured. 

CHERRIES. 


Of the eight varieties of cherries, but one, Gov. Wood, was 
seriously checked, and this one made a good growth during the 


past season. 
means of a cedar hedge on the n 


Part of the varieties were protected, however, by 


orthwest. 


The data are interesting, as showing the condition of the experi- 


mental orchard after the first 


unexpected variations in hardiness. 


hard winter, and as exhibiting 
Of the pears, those least 
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injured by the winter were: Clapp’s Favorite, Flemish Beauty, 
Howell, Lawrence, Sheldon, and Winter Nellis. Of plums, the 
most hardy appear to be: Bradshaw, Duane Purple, German 
Prune, Moore’s Arctic, Quackenbos, Washington, and Yellow Egg. 
The injury to Lombard, one of our hardiest varieties, is in accord- 
ance with the statement before made, that hardiness is only a 
relative condition. This variety, because of its vigorous, watery 
growth, failed to mature the wood and suffered accordingly. 

During the past year the orchard has been largely extended and 
the trees have made a vigorous growth. Several of the newer 
varieties of apples and pears, as well as some older ones not 
common in this region, have been added to the collection. Sey- 
eral varieties of plums, cherries and quinces have also been added. 

Small fruits are also receiving due attention. The climate of 
the state is such that cultivators may take advantage of the nat- 
ural conditions of the markets, and with suitable varieties, make 
the culture of small fruits a very profitable industry. The fruit 
may be put upon the market at a season when there is little com- 
petition from other sources, and when the best fruit will command 
high prices. We are endeavoring to determine the best of the 
hardy varieties now before the public, and. to secure by means of 
selection and crossing, new varieties specially adapted to the 
climate, and to the demands of the natural markets of the state. 

During the year, the following varieties have been added to the 
collection of small fruits. (The list of varieties before planted 
was published in the annual reports for 1889 and 1890.) 


Blackberries: Agawam, Ancient Briton, Early Cluster, Stone 
(Stone’s Hardy). 


Raspberries: Hansell, Marlboro, Turner, Tyler, Johnston 
(Jobnston’s Sweet). 


Currant: Prince Albert, La Versaillais. 


Gooseberries: Whitesmith, Downing. 


No part of the state is better adapted for the general operations 
of agriculture than is Aroostook County. The winters are so 
severe, however, that fruit culture has heretofore received little 
attention. Until the advent of the Duchess and the Wealthy, all 
attempts at apple culture resulted in disappointment. It is but 
few years since the positive assertion was made, that fruit cul- 
ture is impossible north of the latitude of Houlton, (46° 10°). 
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By steady perseverance on the part of a few enterprising planters, 
however, there are now thriving orchards in the latitude of 
Presque Isle and Caribou, and even as far north as Fort Kent, on 
the extreme northern boundary of the state. 

The range of varieties is very limited in this northern region, 
however; the standard of hardiness being the Duchess and the 
Wealthy. Some valuable seedlings of these varieties have been 
produced and the number is gradually being increased. Dudley’s 
Winter, a seedling of Duchess, is of much promise and is being 
extensively propagated. The variety originated with Mr. J. W. 
Dudley of Castle Hill Plantation. 

In the hope of extending the list of apples and other fruits 
which may be grown in the more rigorous portions of the state,’ 
arrangements have been made with Mr. James Nutting of Per- 
ham, who has perhaps the largest orchard in northern Aroostook, 
to test certain varieties sent him and report to this department 
from time to time. 

In April of the present year, cions of the following varieties of 
apples were sent to Mr. Nutting: Severs, fowa Blush, McMahon, 
and Harry Kaump, from the U. S. Department of Agriculture. 

Peach of Montreal, Prolific Sweeting, Longfield, Titus, Bethel 
of Vermont, Yellow Transparent, and ‘Shiawassee Beauty, from 
Dr. T. H. Hoskins of Newport, Vermont. 

“Sally” and Sweet Seedling, two seedlings of promise, from 
D. H. Knowlton, of Farmington, Me. 

A few cions of Shiawassee Beauty were also sent from the 
college orchard for comparison with those from northern Vermont. 

In addition to the apples, cions of the Hawkeye plum were 
sent, and grafted in the native Canada plum, (Prunus Americana ). 
Part of the apple cions were set in bearing trees, Duchess, and 
part in Duchess seedlings, one year stock. 

The following is Mr. Nutting’s report concerning the first year’s 
growth : 

Cions set in bearing trees: The trees are about twelve years 
old and being set 12x12 feet, are somewhat crowded. The cions, 
except those from Vermont, and the seedlings, were not in good 
condition, growth having commenced in most instances. 
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GrowTH oF Crions in Brartnc TREES. 


ro S . 

z Be lbee |) E 2 

‘3 2 | Sel eee = 

: 2 Schl amet hia a 

Variety. 2 8 Bok Se | &e = 

3 fo) 7) Seams 

is s 5 > ee 

= Zi Zz < a 

Harry Kaump ............/ Dept. of Ag. | 4 3 6 | May 14 

HONE) IBNGIEIN 646665056 a500K00 Bb it 6 6 8 ss 
Mie Miah oneersisieletslen terete sect OG of 4 2 5 tie 
SOWIE conccos00000¢ alaveyarere ac 6 6 3 5 a 
SHlillvoe sopaonsoansoaedsonal) IGnonmaliom, 5 5 5 5 
Sweet Seedling ........... oe 2 2 20 ce 
Bethel of Vermont........| Hoskins. 6 6 11 SF 
ILO MENTE! cooage pobooacess up 6 5) 6 a 
Prolific Sweeting......... bs 6 6G iG 6 
Uo Dao an Gao bo0DG OdOdCC ee 4 2 18 i: 
Shiawassee Beauty . --.-.| bee 6 5 12 be 
Shiawassee Beauty ....... College. 5 3 11 e 


Cions set on seedling stock: Saddle or splice grafts were made 
on one year seedling stocks, and they were planted out the same 


day. 


Fd oP) m = of 
S S SI ee S 
a a] 2 = $ 
u S © 3) eh en 9 
Variety. ‘ 3 2 aS aS = 
= A A < =) 

Towa Blush......-.--.... Dept. of Ag. 8 3 14 | May 16. 
MeMahon ............-06. 2 ot 3 0 Be 
SAVE cocoapcba a6e0ca00b0 oc ee 6 i 12 a 
Bethel of Vt--22ce..0e++++| Hoskins. 6 6 24 o6 
IC@MT@NG! GooS5ogDoGeCG F008 ue 2 2 12 we 
Prolific Sweeting. .-..--- Ss 5 5 12 i 
Shiawassee B...-....-. o006 b6 7 3 14 ee 
AMM 66000 6400026000 2000¢ oe 4 Aa ely sé 
RUN 600008 pooeoedn eeee| Knowlton. 5 3 18 os 
Sweet Seedling...... c00cG 80 2 1 20 oe 


The season was very dry and bad for nursery stock. All of 
the young trees were taken up November 12, and healed in for the 
winter. 

The above report is given, not as indicating valuable results 
obtained, but as showing in a general way the work commenced in 
the ‘‘cold northeast.” The deep snows constitute a serious 
obstacle to successful nursery culture during the first year or so. 
It is for this reason that the trees were taken up the first winter. 

During the coming year the list of varieties under trial will be 
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materially increased, and the culture of certain small fruits under- 
taken. The conditions of soil and climate seem specially adapted 
to the growth of currants and gooseberries. The only plum which 
has as yet proved satisfactory in northern Aroostook, is Moore’s 
Arctic, which originated at Ashland in that section. Even this 
variety requires laying down each fall. 

The native ‘‘Canada plum,” Prunus Americana, is very variable 
in its character, and the region in question is specially rich in 
promising types of this species. Several selections of the more 
promising forms have been made, and it is hoped by careful selec- 
tion and culture, valuable ‘‘iron-clad” varieties may be obtained. 

Trees and cions of Roilingstone and Hawkeye plums were pro- 
cured last spring, and others of the hardy native varieties from the 
northwest, as well as some of the better Russian sorts, will be 
introduced next season. 


he 
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EXPERIMENTS IN SPRAYING. 


The great and increasing importance of the fruit interests of 
the state seem to demand special attention on the part of 
the Experiment Station, and as the depredations of the 
insect and fungous enemies of the orchard are becoming more 
and more severe year by year, it has been decided best to do all 
in our power to combat these pests. 

In other states it has been shown, apparently beyond question, 
that at least some of these orchard pests may easily be held m 
check. While it is not to be supposed that conditions of soil or 
climate would render the work of other experiment stations of 
no value in Maine, it has been thought best to prove for ourselves, 
and to the satisfaction of the people of the state, the effective- 
ness of certain remedies, if they are effective. In the reports of 
this Station for 1889 and 1890, Professor Harvey urged the use 
of certain insecticides and fungicides and gave full directions for 
applying, with descriptions and cuts of various kinds of spraying 
apparatus. Heretofore, however, no field work has been under- 
taken by the Experiment Station. By mutual understanding this 
work has been placed in the hands of the writer. 

Owing to the fact that the orchard belonging to the Experiment 
Station is not of bearing age, and that there are no large orchards 
in the vicinity of the college, the work has necessarily been ata 
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disadvantage. It was necessary to go to Kennebec county to 
find suitable orchards which were available. Much credit is due 
to the parties who have given the use of their orchards and have 
so faithfully assisted in the work. Special credit is due Messrs. 
Charles S. Pope of Manchester, W. P. Atherton of Hallowell, 
C. E. Moore and F. M. Woodward of Winthrop. These gentle- 
men all gave their time freely, and their intelligent assistance is 
appreciated. 

There were two main objects in the field work of the present 
season: jirst, to combat the codling moth; and second to pre- 
vent, if possible, the ravages of the apple scab. 


I. Copiixe Mors, (Carpocapsa pomonella). 

For a number of years several prominent experimenters and 
many progressive orchardists, have advocated the use of the 
arsenites, Paris green or London purple, to hold this pest in 
check. The experiments of Cook, Goff, Gillette and others would 
seem to leave little doubt as to the value of this treatment. How- 
ever, for our own satisfaction, and to bring the matter more 
forcibly before the people of the state, the following work was 
undertaken : 

1. Is Spraying with Paris Green an Effective Remedy? The 
first question asked by an orchardist, regarding any remedy or pre- 
ventive, is: Does it prove effective? To answer this question, 
trees were sprayed in the orchards of Messrs. W. P. Atherton, of 
Hallowell; Charles S. Pope, of Manchester, and C. E. Moore of 
Winthrop. 

In Mr. Atherton’s orchard, a row of Rhode Island Greenings, 
and a row of Hubbardston Nonesuch were selected for the trial: 
Four Greening trees were sprayed with Paris green in the propor- 
tion of 1 pound to 250 gallons of water; an equal number received 
1 pound to 300 gallons; and three trees were left unsprayed as 
checks. Of the Hubbardstons, one tree was sprayed with the 
mixture of 1 pound to 250 gallons; two, in the proportion of 1 
pound to 300 gallons, and two were left unsprayed. 

Two applications were made. The first one, June 11, just as 
the last blossoms were falling, was under the personal supervision 
of the writer. The second was made by Mr. Atherton two weeks 
later. The weather was hot and dry at the time of each 
application. 
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The fruit was gathered October 3d. With the help at command 
it was found impracticable to pick and count the fruit from all of the 
trees. Therefore, in case of the Greenings, two trees of each lot 
were taken, reference being given to the relative size and produc- 
tiveness of the trees, so far as possible. All of the fruit was 
picked from the trees, and all that had fallen was gathered 
separately. 


Table IV indicates the comparative results. 


TABLE IV—Ruope Istanp GREENING. 
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TABLE IV (Continued.)—HvsparpstTon. 
| | 
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1 lb. to 250 gals..... (Picked ..... 2502 7i3 13 
Fallen ..-. -.----- 36 | 28 
POTAR@-- =~ S09 41 5-06 | 5.06 
1 Ib. to 300 gals..... ist tree: 
iPicked>----—- 681 | 11 
Fallen. -.. 33 | 22 
RiGgrau.---- 1) See 33 4.62 
2nd tree 
Picked ..-..-- | S836 | A) 10.04 
Fallen ....... 83 56 
TOTAL...--| 919 131 | 14.25 
Not sprayed- ....-.| Picked.....-- 652 145 
Fallen ....... _ 169 122 
TOTAL. ---- s21 | 267 | 32.52 |32.52 


While none. of the trees were as severely attacked as is the 
case some years, there was a marked difference between the 
sprayed and the unsprayed trees. The unsprayed Greening trees 
had an average of about 20 per cent. of wormy fruit; while in 
no case was there more than 12.5 per cent. on the sprayed trees, 
and in most instances the percentage was much lower. With the 
Hubbardstons the difference was fully as marked ; the percentage 
of wormy fruit on the unsprayed trees being 32.5, while the 
highest percentage from a sprayed tree, the weaker solution being 
used, was but 14.25 

By observing cojumn five in the table, it will be seen that the 
percentage of wormy fruits is much 'ess when the stronger 
mixture was used. By the use of the weaker mixture, nearly 
one-half, (49.8 per cent.), of the loss was prevented, while by 
the use of the stronger mixture the amount of wormy fruit was 
reduced by 64.5 per cent. The figure gives a graphic representa- 
tion of the relative amount of wormy fruit under the different 
treatments; letting a represent the average amount of wormy 
fruit on the trees sprayed with the stronger mixture; 6 the 
weaker mixture and c the unsprayed trees. 


In addition to the work above detailed, several Greening trees 
in another orchard some distance from the first were sprayed with 
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Paris green in the proportion of 1 pound to 250 gallons water. 
Two applications were made as in the other orchard. In getting 
data from this orchard, three hundred fruits were taken indis- 
criminately from all parts of each tree. The percentage of 
wormy fruits thus obtained, while not absolutely final, may be 
regarded as a fair basis for comparison. The trees were in 
parallel rows, thirty feet apart. 
The following figures indicate the comparative results : 


SPRAYED. Nor SPRAYED. 
Number Number Per cent.|| Number Number Per cent. 
of fruits. wormy. wormy. of fruits. wormy. wormy. 
Ist tree......300 44 14.7 200 74 37. 
2nd tree...---300 40 S368 300 113 S376 90 
dd tree..ee--.300 20 6.7 300 85 28.3 


As will be seen, more than one-third (34 per cent.), of the 
fruit on the unsprayed trees was wormy ; while on the sprayed trees, 
only one-ninth (11.5 per cent.), was wormy. 

In other words, spraying the trees twice with Paris green 
reduced the number of wormy fruits by 66.3 per cent. and saved 
more than one-fifth, (22.5 per cent.), of the total crop. 


Results in Mr. Pope’s Orchard. 

In order that we might have as many checks on our work as 
possible, an arrangement was made with Mr. Charles S. Pope, of 
Manchester, to spray a portion of his orchard with Paris green. 
But one application was made, June 25, when the fruits were 
about the size of acorns. 

The results obtained are given in table V. 


TABLE V. 
Sprayed. Not Sprayed. = 
| Ol, 
42 Aa ES 
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~ | 
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2 Sie El a* |S) aE) a | 2 
Talman ..... ..-| 344 274 70| 20.3)! 392 226/166, 42.3 All fruits picked 
(1 lb. to 320 gal.) 1:2.07 from trees and all 
397 308 89) 22.4'| 681 371/310) 45.5 from ground that 
4 had fallen in 2 w’ks. 
Baldwin ....... 451 403 48) 10.G)| 431338) 93) 21.6 
(1 Ib. to 240 gal.) 1:1.61| About 2% bu. from 
409 349 60! 14.6)) 462 374! SS! 19.0) all parts efeach tree 


The figures for each variety must be considered independently, 
as the trees were not in adjacent parts of the orchard. It will be 
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seen, however, that in both instances there is a marked difference 
in favor of the sprayed trees. 

The percentage of wormy fruit on both sprayed and unsprayed ~ 
trees was much greater in case of the Talmans than with the Bald- 
wins. A study of the table will show, however, that the actual 
increase of the sprayed over the unsprayed trees, in the amount 
of good fruit, was even greater in the first case. The figures are 
of value as showing the beneficial effects of even a single applica- 
tion of a dilute mixture. 

As indicated in the last column of the table the ratio between 
the sprayed and unsprayed Talman trees is 1:2.07. In other 
words, if in a barrel of fruit from the sprayed trees there were 
100 wormy fruits, there would be 207 wormy fruits in a barrel 
from the unsprayed trees. In the same way for every 100 wormy 
fruits on the Baldwin trees which were sprayed, there would be 
161 on the trees not sprayed. 


2. felative Number of Windfalls on Sprayed and Unsprayed 
Trees. Observing that the number of fallen fruits was much 
greater under the unsprayed trees, a record was Kept showing the 
absolute difference. ; 

In case of the Greenings (see Table IV) sprayed with 1 pound 
to 250 gallons, 1 pound to 300 gallons, and unsprayed, the average 
amounts were respectively, 12.5, 12.3, and 21.5 per cent. of the 
total crop. With the Hubbardstons the difference was even more 
marked, the percentages being respectively 4.45, 10.04, and 20.58. 

The owner of the orchard not being ready to harvest his Bald- 
wins, and it being impracticable for the writer to make another 
visit to this orchard, a count was made of the actual number of 
windfalls under sprayed and unsprayed Baldwin trees at that date, 
October 4. An examination of three trees each, as nearly alike 
as possible, gave the following as the average results. 


Whole number Number Per cent. 

of fruits. wormy. wormy. 
Sprayed, 144 55 38.2 
Not Sprayed, 268 222 82.8 


The absolute number of windfalls in case of the unsprayed 
trees exceeded that from the sprayed trees by 53.7 per cent-., while 
the relative number of wormy fruits was correspondingly large, the 
differences in the average being 44.6 per cent. The figures plainly 
indicate that the actual number of fallen fruits is less from trees 
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sprayed with Paris green, also that the percentage of wormy fruits 
among the windfalls is smaller from the sprayed trees. 

3. Negative Results. Incidental to some other experiments, a 
few trees in an orchard belonging to F. M. Woodward, of Win- 


_ throp, were sprayed with Paris green. ‘The work was conducted 


by Mr. C. E. Moore. 

When spraying for the apple scab, certain trees were sprayed 
once with a mixture of Paris green and carbonate of copper in 
suspension. ‘The poison was used in the proportion of 1 pound 
to 160 gallons of water. The trees were old, and were surrounded 
by unsprayed trees. 

About three bushels of fruit were counted from each of four 
trees, care being taken to obtain fruit from all parts of the tree. 


The results were as follows: 


SPRAYED. Not SPRAYED. 

, Per cent. Per cent. 
Perfect. Wormy. wormy. Perfect. Wormy. wormy. 
387 93 19.3 480 75 13.5 
218 86 28.2 394 ays) 28.5 


The results are indifferent or negative. The conditions were 
such, however, that little reliance is placed on this test. 

4, Point of Attack. ‘The objection has been raised by some 
of our fruit growers that a large proportion of the affected fruit 
is entered from side or base, and consequently that spraying 
before the fruit turns down has no special merit. Special atten- 
tion was accordingly directed to this point. The variety under 
consideration was Rhode Island Greening. 
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It will be observed that while the absolute number of wormy 
fruits is greatly In excess, in case of the unsprayed trees, the 
relative number of entrances at the calyx is more than doubled. 
The most plausible explanation for this condition would seem to 
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be that the poison lodging in the calyx, had destroyed the larve 
attempting to enter that end, while those entering the side ur base 
escaped. The larve of the second brood were also exempt. 

It was observed that a large proportion of the fruits infested, 
had been attacked by the second brood, and the larve were still 
present. To spray for this later brood is hardly practicable, but 
if the earlier brood is held in check, there will be less trouble from 
the later. 

In many cases the casual observer would attribute injury to the 
codling moth, when in reality it is due to another insect—a species 
of crambus. The larva of this moth is smaller than that ef the 
codling moth, and works only in the calyx. This insect was quite 
abundant the past season and rendered the work of examination 
for the codling larve more difficult. 

5. Is Sprayed Fruit Unwholesome? The objection is fre- 
quently raised that fruit which has been sprayed is unsafe for 
food ; that enough poison will adhere to render the fruit dangerous 
to health. The matter has attracted some attention in England 
recently, and there has been an outcry against American apples. 
One writer in the Horticultural Times of London, is quoted as say- 
ing: ‘‘If the American apple as it comes from the vessel is care- 
fully rubbed with the finger, it will be seen that a fine, delicate 
powder is in most cases removed. This is the arsenic adhering to 
the skin.” ( !) 

There certainly is no doubt that fruit from which a coating 
of arsenic may be rubbed, would be very unwholesome. The 
objection is not valid, however, as the fine, white powder is 
not Paris green. A large part of the fruit sent from this state 
is shipped in empty flour barrels; a fact which doubtless accounts 
for the fine, delicate powder on the fruit referred to. I have yet 
to see the fruit which at maturity showed any visible effeets of 
spraying, unless it were comparative freedom from worminess. 

The charge as to the unwholesome character of sprayed fruit has 
frequently been refuted, and it is only necessary to call attention 
to the amount applied, to render further argument unnecessary. 
The strongest mixture recommended is 1 pound to 200 gallons 
water. (If carefully applied there is little doubt that 1 pound to 
250 gallons is strong enough.) Hf we apply two gallons of the 
mixture to a single tree, we should use approximately 1-100 of 
a pound, or 70 grains of the poison on the whole tree at each 
application. The fruits are so small at the time of spraying that 


AGRICULTURAL EXPERIMENT STATION. 107 


it would be impossible to make so much as 5 per cent. of the 
poison stay on them. There is not sufficient surface to retain a 
larger amount. Supposing this proportion correct, however, and 
that the trees are sprayed twice, if there are 1,200 fruits—about 
three barrels—to the tree, the amount of poison per fruit would be 
less that 3-1000 (.0029) grain. 

In our calculations we have not taken into account the fact that 
the fruit is exposed to sunshine and rain for four months before it 
is ready for use. On considering all phases of the question we 
are led to the conclusion that there is no reason why fruit sprayed 
as directed should be unwholesome when mature. 

6. Whento Spray. In planning the work for the season, it 
was designed to learn, if possible, the best time to spray, as well as 
the amount of poison necessary. Owing to pressure of other 
work, however, the instructions left by the writer were not fully 
carried out. 

The time when the first brood commences depredations, is not 
fully determined by entomologists ; but it certainly extends over a 
considerable period and varies with the season. Professor Gillette 
has shown that in some seasons, at least, and with certain varie- 
ties, the larve may not hatch in considerable numbers for at 
least a month after the blossoms fall.* It would seem unnecessary, 
in such eases, to spray at once. With many varieties, however, 
the calyx closes soon after the blossoms fall, and later applica- 
tions of the poison will necessarily be more or less ineffectual. 

No doubt the fact that experimenters use different varieties, 
causes much of the difference in opinion as to the proper time to 
Spray, and the value of the later applications. In case of the 
Duchess, the spray will be just as effective a month after the 
blossoms fall as at an earlier date. Hence, if the larve do not 
appear earlier, a single application at the later date will be just as 
effectual as two or more applications, part of which are made as 
soon as the fruit sets. With the Baldwin, however, the conditions 
are different. About two weeks after the blossoms fall, the lobes 
of the calyx close, and while the eggs may have been deposited, 
the poison applied as a spray is shut out. 

It will be seen that it is unsafe to generalize from the results 
obtained with either class of apples. It is hoped in our work of 
next season we shall be able to secure valuable data on this point. 


* Bulletin 7, lowa Experiment Station. 277. 
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In general it is safe to say the proper time for the first applica- 
tion is just after the fruit has formed; and for the second, some 
two or three weeks later. In no case should any spraying be done 
while the trees are in blossom. It is too early to be of any value 
whatever in checking the work of the codling larve, and very 
serious damage may be done in poisoning the bees, which are very 
abundant at that season. | ‘ 


7. Work in Other States. As early as 1880, Professor A. J. 
Cook, of the Michigan Agricultural College, commenced the use of 
the arsenites in combatting the codling moth and other orchard 
pests. He has been an earnest advocate of spraying ever since, 
and has done much to bring the practise into popular favor in the 
West. 

Professor E. 8. Goff in 1884, conducted a series of experiments 
at the New York Agricultural Experiment Station, in which he 
found that 69 per cent. of injury was prevented by the use of 
Paris green. Similar results were obtained by Dr. S. A. Forbes, 
of Illinois, in 1885. 

In 1889, Professor C. P. Gillette sprayed four Duchess trees 
with London purple, taking four contiguous trees as checks. ‘*At 
the end of the season it was found that the treated trees had 68 
per cent. less of wormy fruit than those not treated.”* 

Professor Gillette also tried a new method of applying poison 
to the trees. His method was the same as that used by many 
farmers in treating potato vines for the Colorado beetle, 7. e. mix 
1 pound Paris green with 100 pounds land plaster and throw the 
mixture over the trees when the dewis on. ‘This method is of 
course impracticable for use in a large orchard, and is suggested 
only as a possible expedient for saving the fruit on a few trees 
about the house. 

Professor Beckwith (Bul. XII, Del. Exp. Sta.) found that: 
“The percentage of wormy fruit from trees sprayed with either 
London purple or Paris green was from 18 to 35 per cent. less 
than from trees not sprayed. The greatest benefit was obtained 
when the trees were sprayed three times, using the mixture at the 
rate of 1 pound to 200 gallons of water.” 

These results are at variance with those obtained by Gillette, 
who found that: ‘*There was practically no difference between 
once and twice spraying ;” and “No. 7, which was treated late, 


* Bulletin 7, lowa Experiment Station. 
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was about as well protected as any.”* It is probable that this 
disagreement is due, as before suggested, to the character of the 
varieties used in the trial. 

From the experiments of Cook} and Bailey{ the conclusion is 
reached that Paris green is much less liable to injure the foliage 
than is London purple. London purple is exceedingly variable in 
composition, and frequently contains large amounts of soluble 
arsenic—in some cases as much as 40 percent. ‘The presence of 
soluble arsenic is specially dangerous to foliage. 


SuMMARY. 


1. All sprayed trees had a smailer percentage of wormy 
fruit than did the unsprayed. 

2. A mixture of one pound Paris green in 250 gallons water 
gave better results than did a weaker mixture; but 

3. A mixture of 1 pound to 320 gallons, applied once, saved 
a large percentage of the fruit. 

4, The number of windfalls was greatly lessened by 
spraying. 

5. The proportion of wormy fruit among the windfalls was 
much smaller from‘the sprayed trees. 

6. A large proportion of the wormy fruits from sprayed 
trees is entered from the side or base, while in fruits from 
unsprayed trees, the entrances at the calyx are largely in 
excess. 

7. Thereis no danger from the use of fruit which has been 
sprayed as directed. 

8. The best time to spray probably varies with different 
varieties, but in no case should any trees be sprayed before 
the blossoms fall. 

9. The difference in the opinions of experimenters as to 
the proper time for spraying, is probably due to well known 
characteristics of different varieties. 

10. There is greater liability to injury of foliage from the 
use of London purple than from the use of Paris green. 


* Bulletin 7, Iowa Experiment Station. 
+ Bulletin 58, Michigan Experiment Station. 
{ Bulletin 18, Cornell University Experiment Station. 
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II, AprLte Scas, (fusicladium dendriticum.) 


It is not within the province of the writer to discuss in detail 
the characteristics of fungi injurious to fruits; but as no descrip- 
tion of the disease known as apple scab has heretofore been pub- 
lished in the reports of the Experiment Station, it may be well to 
call attention, in a general way, to the nature of this disease. 

All are familiar with the dark colored spots or scabs which 
appear on some varieties of apples,—notably the Fameuse, the 
Maiden Blush, and the Baldwin. These spots represent but one 
stage in the life history of a plant which grows on, and obtains 
its nourishment from the apple. In other words, apple scab is 
caused by the attack of a parisitic fungus—Fusicladium dendritz- 
cum. Its attack is not always confined to the fruit, and it is 
sometimes the cause of very serious loss to the orchardist. 

The plant is reproduced by means of spores,* which are carried 
by the wind, and vegetate under favorable conditions. The most 
vigorous growth is made during cool, moist seasons. The climate 
of this state seems specially favorable for the growth of the 
fungus. 

Figure 1 represents the 
disease as it appears on 
the fruit. In badly affect- 
ed specimens the scabby 
spots are much larger and 
often cause the apple to 
crack. The nourishment 
is all taken from the 
affected side, and in con- 
sequence the fruit is de- 
formed. If the fruits are 
very young when attacked, 
they usually wither and 
fall. 


Fig.1. A Diseascd Apple. The fungus attacks the 
leaves ancl young growing twigs as well as the fruit. If the 
attack occurs early in the season and is severe, much damage may 


* The appearance of these spores is illustrated in the report of the Maine 
Experiment Station for 1889, page 182. 


\ 
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result. The vitality of the tree is lessened, and the effects are 
accumulative, thus reducing the possibilities of future crops. 


The disease first ap- 
pears on the leaves as 
brownish or olive-col- 
ored spots, as shown in 
figure 2. These spots, 
if numerous, run togeth- 
er and finally become 
blackish, and the leaf 


tissue dies. The effect 
Figure 2 Scab Spots on a Leaf. on young foliage, at- 


tacked early in the season, is well shown in figure 3.* The cut is 
from a photograph taken in August and shows, on the left, a full 
sized leaf which developed after the first attack of the fungus. If 
the attack occurs later in the season, after the year’s growth is 
nearly completed, but little injury is wrought. 


Fig. 3. Blighted Foliage. 


* The plates for figures 2 and 3, were loaned us by the Cornell University 
Experiment Station. 
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Resutts oF SPRAYING. 


For several seasons past, experiments have been conducted in 
various states for the purpose of determining a successful method 
of controlling the apple scab fungus. It has been found that in 
many instances much benefit is derived from the use of solutions 
of some of the compounds of copper. 

During the past season a series of experiments was planned 
with the purpose in view of determining on an extended scale the 
effectiveness of certain mixtures, and some of the problems 
relative to methods of application. The latter and most exten- 
sive portion of the work was carried on in the orchard of F. M. 
Woodward of Winthrop, the work being conducted by Mr. C. E. 
Moore, under the direction of the writer. Owing to local condi- 
tions, most of the problems under consideration remain unsolved. 
Much credit is due Mr. Moore, however, for the faithfulness with 
which he attended to the spraying. The work will be continued 
next season. 

The first part of the work, that of determining the effectiveness 
of certain compounds, was carried on in the orchards of Mr. 
Charles S. Pope, of Manchester, and the results were eminently 
satisfactory. Fifty-nine Baldwin trees were sprayed with various 
mixtures, and a suitable number was left to serve as checks. 
The trees were of medium size and bore from one and one-half 
to three barrels of fruit. The time at command when the fruit 
was gathered was so limited that all of the trees could not be 
examined critically; but a sufficient number was examined to 
give a fair basis for our conclusions. 

In gathering the fruit, except where the whole was taken, 
about two and one-half bushels were taken at random from all 
parts of each tree, the plan being to get a fair average of the 
fruit. The baskets were filled from the lower limbs on all sides 
of the tree; then from the branches at the height of a man’s 
head ; then higher, and finally in the very top. 

Four different solutions were used : 

A.—A mod:fied form of eau celeste. 


B.—Ammoniacal solution of copper carbonate, using 3 ounces 
copper carbonate, 1 quart ammonia, and 30 gallons water. 

C.—Same as B, except that but 2 ounces of copper carbonate 
was used. 
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D.—Copper carbonate in suspension—2 ounces copper carbonate 
in 25 gallons water. 

The unsprayed trees were so distributed as to serve as checks 
for more than one solution. 


The accompanying table gives a comprehensive view of the 
results obtained. 


Taste VII.—Lfects of Copper Solution on Apple Scab. 


. a 5 2 
2 B ¢ cb nz 
gS R 2 Be: o lok 
5 2|8/ 2 2 5 & | 
2 roe Meecie hon | scare iietan ih saee ieres 
Solution used. | 2 4 S a SE eae Sr Remarks. 
Qe A te 2 Vea. Res 
ee elec b oe apes: te, Sua ee 
So Seep Sie oe Wes 
| 4 | o } mA |e] a iS 
A 
383 231 52 78 22) 60.3) 73.9 
264 138 85 33 8} 52.3) 84 5 
44] 160 | 193 74 14| 36 3| 80.6 
= 473 276 121 66 10) 58 4| 83.9 
732 504 | 189 34 5] 68.9) 94.7 
Average pertree| 459 | 262 | 125 57 | 12\57.0| 85.0 
972 318 524 120 10| 32.7) 86.7 
780 463 | 262 48 7] 59.4) 92.9 
541 278 226 37 0} 51.47 93.1 
918 471 345 94 8| 51.3] 88.9 
Average.. -...... 802 | 383 | 339 | %8| 6)47.8/90.0 
C. About three-fourths of 
936 271 | 506) 149] 10] 28 83 Ojthe fruits classed as 
734 200 | 391) 129] 14| 27 80. 5|slightly scabby were bet- 
490 239 | 196 50 5) 48 88.9|ter fruits than those free 
= = | ——— — from attack. 
TE si 720 | 237 | 364 | 109 | 10 


649 15} 148 | 329 | 177 
484 18 | 1461 2383] 87 
653 42) 147 | 299 | 165 


24.4) ( Sprayed 3 times: May 
( 22, Junel5, July 28. 


iv) 
marcors M0 | werd 
mimerns ©! qos 

© 

ivy) 
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4sg | 20] 112) 252 | 104 27.0) ) Sprayed once, May 22. 
Average..........| 576 | 24 | 188 | 278 |133| 4.1) 28.1 
CHECKS. 
526 | 10] 135| 205] 1761 1.9] 27-5 
1046 | 293] 156| 508 | 359] 2.2) 17.11 
615 | 58| 179| 283| 95| 9.4) 38.5 
Average..........1 729 | 801157 | 332 1210] 4.1125.6 


The table appears somewhat formidable, but the figures are 
significant. There was in every instance save one,—solution D,— 
a marked difference in the amount of scab on sprayed and 
unsprayed trees. 

The highest per cent. of fruit free from scab was obtained from 
the use of the eau celeste, the gain being 52.9 per cent. or more 
than half the crop. The greatest actual gain, in the quantity of 
marketable fruit, however, was obtained from the use of the 
stronger solution of copper carbonate. The actual increase of 
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No. 1 fruit over the amount on unsprayed trees, in this case 
amounted to nearly 65 per cent. A closer comparison of the 
results with the different solutions is not made, because of a lack 
of uniformity in time of application. 

The results obtained from the use of solution D—copper car- 

bonate in suspension, will not warrant us in advising the use of 
that mixture. Our results from the use of this mixture are 
directly opposed to those obtained at some other experiment 
stations. At the Central Experiment Farm of Canada, Mr. Craig 
found the use of copper carbonate in suspension to make a differ- 
ence of 26 per cent. in the number of fruits of the first quality, 
while the ammoniacal solution gave an increase of only 9 per cent.* 
In our work, as will be seen from the above table, there was no 
increase in the number of perfect fruits in the case of trees 
sprayed with solution ‘*D,” as opposed to an increase of 48.6 per 
cent. on trees sprayed with ‘‘B’—the ammoniacal solution. It 
will also be observed, that repeated applications of the mixture 
were of no value. The per cent. of fruit entirely free from scab, 
was actually higher on trees sprayed but once than on those 
sprayed three times. . 
_ The effect of the treatment with solutions A and B was even 
more marked in another of Mr. Pope’s orchards. This orchard, 
which has been set about forty years, is located on a hillside with 
northwestern aspect. The orchard was used as a pasture for 
hogs, and the trees were growing vigorously. 

Alternate rows were sprayed with solution A, the application 
being made May 11, before the buds opened, and June 19. The 
results were sufficiently marked so that it was possible to go into 
the middle of the orchard and determine which were the sprayed 
and which the unsprayed rows, from the general appearance of 
the trees. 

Some of the trees in the check rows were sprayed May 22, 
and June 22 with solution B, the results being nearly as satisfac- 
tory as obtained with solution A. The fruit from four trees 
standing in immediate proximity to each other, was counted with 
the result shown in the table. 


* Cf. Bul. 10, Central Exp. Farm. 


AGRICULTURAL EXPERIMENT STATION. 115 


= “ . 7 

= 2 Bld < =) 

ao — 2) ae 

Pee Pnee ies > |Ans 

aa| g |sialale |.s8 
Treatment. 4 2 5 = 218 8 |Bo = Remarks. 
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Solution A.| 414) 247 | 145) 22) 0|59.7,94 '7|Sprayed twice,—May 11 and June 1). 
Solution B.) 461) 183 | 232) 91| 5 | 28.9,'79.2\Sprayed twice,—May 22 and June 22, 
Check..... 474, 35 | 191) 219) 29| 7.4 4'7.6)Not sprayed. 

a :| | 

@heck-...- 430| 45 | 196) 163 26 | 10.4'56.0] “« cs 


It will be noticed that there is a decided difference between the 
unsprayed trees and the trees sprayed with either solution. The 
least difference, that between the best check tree and the tree 
sprayed with copper carbonate, was 18.5 per cent. of fruit abso- 
lutely free from scab, and 23.2 per cent. of fruit which would be 
classed as ‘*No. 1.” 

It will also be observed, that in this instance the eau celeste gave 
better results than did the copper carbonate in an orchard where 
the efficiency of both might well be tried. Definite conclusions 
should not be drawn from results obtained with so few trees; but 
it may be seen that the results correspond very nearly to those in 
the first table. The per cent. of fruits absolutely free from scab 
is much larger on the tree sprayed with eau celeste, while those 
bat slightly attacked preponderate on the other; thus bringing 
the percentage of salable fruits up well toward the first. 

When it is considered that the cost of spraying a single tree is 
only about three cents for each application, the figures given 
above are very significant. 

As before stated, most of the work in Mr. Moore’s orchard, 
where methods of application and the merits of different solutions 
were under study, was of no value. <A few trees in an old 
orchard near the house were sprayed in such a manner, however, 
that it is possible to get some idea of the relative value of 
spraying. The treatment was not continued during the season, 
as the trees were not included in the original plan of the 
experiment. 

Two rows in an orchard perhaps forty years old, were sprayed 
on May 21, and June 12, with carbonate of copper in suspen- 
sion—2 ounces to 30 gallons water—and Paris green, 1 pound to 
250 gallons. In an adjacent row, the trees were sprayed once, 
June 15, with the ammoniacal solution—solution A. As seen in 
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Table VII, trees sprayed with copper carbonate in suspension 
were little better than unsprayed trees, and for comparison they 
may be regarded as checks. 

The fruit from several trees was examined, with the following 
result : 


= OF nD cern on rhine Men 
aS i= & 2 cc= 
seleelbel S| 2 =./22 
Ral SiSslp5 sl) 2= ome 
aloe mess! B | xe] a 
Onin l= Si|a8] 2 | ol aos 
Zoli lneias| = 1a | AA 
Copper carbonate in sus- | | 
pension, (check)..-.) 492) 3] 123) 257) 108) .6) 25. 4 Average of three trees. 
Ammoniacal solution of | | 
copper carbonate...| 556) 19) 184| 264) 86 3.4' 36.5 Pen of two trees. 


In another part of the same orchard two contiguous trees were 
examined with very similar results. 

As will be seen at a glance, this orchard suffered very severely. 
Some trees were absolutely without a perfect fruit, and the 
average amount of fruit that would pass as No. 1, was but little 
more than one-fourth of the crop. The difference between 
sprayed and unsprayed trees is not very marked, but the figures 
point to the fact that there are uniformly beneficial results, even 
from limited applications. 

An exception to the last statement may be noted in the 
case of a single tree in Mr. Pope’s orchard. This tree was 
sprayed three times with eau celeste, the last application being 
made July 28. The amount of scabby fruit was slightly in 
excess of the average amount on unsprayed trees. The only 
explanation we can offer is that the leaves fell very badly, and 
the tree was less able to withstand the attack of the fungus late ~ 
in the season. Any plant of weakened vitality is more subject to 
disease than is one of vigorous constitution. 


How To PREPARE THE MIXTURES. 

Directions for preparing the modified eau celeste, and the 
ammoniacal solution of copper carbonate, as used at other 
experiment stations, were given in the report of this station for 
1889. It may be well, however, to refer to the subject in the 
present connection. 


Solution A.—Modified Eau Celeste. 


Dissolve 2 pounds sulphate of copper, (‘‘Blue stone”), in 2 
gallons hot water, In another vessel dissolve 2 1-2 pounds car- 
bonate of soda (sal soda); mix the two solutions, and, when 
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ready for use, add 1 1-2 pints strong ammonia water and dilute 
the whole to 28 gallons. The sulphate of copper should be dis- 
solved in a wooden vessel as zine or iron will corrode. 

It is well to make the stock solution at least one day before it 
is wanted for use, and to mix a considerable quantity, merely 
observing the proportions suggested. 


Solution B.—Ammoniacal Solution of Copper Carbonate. 


The formula used in most of our work was as follows : 
3 0z. copper carbonate. 
1 gt. ammonia. 
30 gal. water. 

Dissolve the carbonate of copper in the ammonia and when 
ready for use add to the required amount of water. As with the 
eau celeste, the solution should be made several hours before 
desired for use. 

The ammonia used in our work was nearly 26° Baumé (sp. 
grav. ——); and in some instances the foliage was injured. In 
the later applications the solution was diluted to 35 gallons, and 
it is probable that 40 gallons would be better. 

It was found that only about 1 1-2 ounces of the copper car- 
bonate would dissolve in one quart of ammonia; still better 
results were obtained from the use of the 3 ounces than from 
solution C, in which only 2 ounces copper was used in a quart of 
ammonia. Why this is so is not clear, since the simple copper 
carbonate in suspension appeared to have no value. 

An improved formula for the ammonio-copper carbonate solu- 
tion has been recommended. It is as follows: 

3 oz. carbonate of copper. 
1 lb. carbonate of ammonia. 
50 gal. water. 

Mix the carbonate of copper and the carbonate of ammonia 
thoroughly, and dissolve the mixture in two quarts of hot water. 
This solution may then be added to the full amount of water; or 
a considerable quantity may be prepared and used as a stock 
solution. 


Solution D, copper carbonate in suspension, is not a true solu- 
tion, as the copper carbonate is not soluble in water. It is made 
hy adding a given amount of the copper salt to the water and, 
as in the case of Paris green, the particles are held in suspension 
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by continual agitation. This mixture is not recommended for gen- 
eral use. 


Where to Procure the Chemicals. 


The ingredients of the modified eau celeste, may all be obtained 
at any local drug store. If any considerable quantity is to be 
used, however, it is much cheaper to send to some reliable whole- 
sale house and buy in bulk. For this reason it is well for farmers 
to club together in securing a supply of chemicals. Carbonate of 
copper is not usually handled by local dealers, and in ordering, it 
is well to specify that the precipitated form is desired. 

The following firms are named as reliable parties who will 
supply the various materials at a reasonabie cost: 

Weeks & Potter Co., Washington street, Boston. 

Eimer & Amend, 205 Third Avenue, New York. 

W. S. Powell & Co., 202 Bowley’s Wharf, Baltimore, Md. 

Some dealers offer the ammoniated copper carbonate, ‘‘copper- 
dine,” ready for use by diluting with the proper amount of 
water. In this way less labor is required in preparation, but the 
ingredients are much more costly. 


SUMMARY. 


1. Apple scabis caused by the attack of a parasitic plant— 
a fungus. 

2. The fungus attacks the leaves and young twigs, as well 
as the fruit, and may seriously injure the tree. 

3. The attack is most severe in cool, moist seasons. 

4. Spraying with certain compounds of copper will hold 
the fungus in check. 

5. Insome cases the amount of No.1 fruit on the sprayed 
trees exceeded that on unsprayed trees by 65 per cent. while 
the average increase of salable fruit was more than 50 per 
cent. 

6. There appears to be little difference in effectiveness 
between the ammoniacal solution of copper carbonate, and 
modified eau celeste. 

7. Three ounces copper carbonate dissolved in one quart 
ammonia gave better results than did a smaller proportion. 

8. Carbonate of copper in suspension appears to be of no 
value as a fungicide. 

9. The cost of spraying with eau celeste or the ammo- 
niacal solution of copper carbonate, is about three cents per 
tree for each application. 
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III, Spraying APPARATUS. 


In the report of the Experiment Station for 1889, may be found 
figures and descriptions of several desirable force pumps and 
spraying nozzles. In addition to those there enumerated, we 
have used several others with which we are well pleased. 


Figure 4 represents the ‘* Perfec- 
tion” outfit. This is the pump we 
have used in most of our field work. 
The pump is supplied with about ten 
feet of hose, and also has a second 
discharge pipe returning to the bot- 
tom of the barrel, thus keeping the 
mixture agitated. The cost of the 
pump with brass cylinder and 
plunger is $11.50. It is manufac- 
tured by the Field Force Pump Co., 
Lockport, N. Y. Other pumps of a 
similar style may be obtained of the 
Gould Manufacturing Co., Seneca 
Falls, N. Y., also of Rumsey & Co., 
of the same place. 

In large orchards it is no small 
task to work the pump by hand and 
there is a demand on the part of 
owners of such orchards for a labor- 


several styles of pumps with auto- 

Fig, 4. matic gearing, have been constructed. 
“Perfection” Spraying Outfit. One of these, the ** Victor,” made by 
the same company as the ‘‘Perfection” outfit, is shown In figure 5. 


Sa 


Fig. 5. The “Victor.” 
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Ata relatively small expense any of the hand pumps may be 
made to work automatically. Geta casting similar to that used 
ona hay tedder, with a small wheel to match, and with a bent 
crank-shaft the motion may readily be transmitted to the handle 
of the pump. 


Fig. 6. 

The accompanying sketch, figure 6, illustrates the method. The 
small wheel, a, works inside of the large cog-wheel. The crank 
shaft, b, is held firmly in place at the rear of the cart by the iron 
or wooden supports, c. The handle of the pump is connected 
with the crank shaft at d by means of a wooden rod. This 
method has been used to some extent, but I am not aware that 
it is patented. 

For shrubs, or low growing trees, 
one of the various knapsack sprayers 
will be found useful. Figure 7 repre- 
sents the form made by the Field 
Force Pump Co., at a cost of $14.00. 
There are several other pumps not 
greatiy unlike this, which sell at about 
the same price. The Hureka, manu- 
factured by Adamson & Son, Wash- 
ington, D. C., is an excellent pump, 
but is more expensive than the others, 
& costing $21.00. The knapsack spray- 

F g.7. ers are specially valuable in the small 
fruit, and vegetable gardens, for spraying currant bushes or 
' potato vines. 

We have not succeeded in finding a nozzle more satisfactory 


for general purposes than the Climax, manufactured by the 
Nixon Nozzle & Machine Co., Dayton, Ohio. This nozzle is 
specially valuable in the application of Paris green, when fine- 
ness of spray is the great desideratum. It has been suggested 
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that a battery of these nozzles leading from a common chamber, 
would be an improvement over the present form. The aperture 
is so smallin the form now in use, that too much time is lost in 
applying the liquid. 

The ‘‘graduated spray’ nozzle, which goes with the Perfection 
outfit, is good when accurately made, but if the central column is 
not quite true, the spray is uneven. This nozzle requires heavy 
pressure to give a satisfactory spray. 

The knapsack sprayers are usually supplied with the vermorel 
nozzel, the form of which may be seen in figure 7. 


GENERAL SUMMARY. 


1. The work of the Horticultural Department during the 
past year has been largely in the way of organization. 


2. The principal lines of investigation are in the study of 
the effects of climate on plant variation; effects of polli- 
nation; studies of the egg plant and the pepino; the 
amelioration of native fruits by selection and crossing; 
methods of culture of certain garden vegetables in the field 
and under glass; methods of combating orchard pests. 


3. Hxperiments in the culture of cabbages show that the 
best results are obtained by frequent transplanting; that 
in general, depth of setting has little influence on the size 
of the heads; that disturbing the roots in transplanting 
has no marked effect on size of head or time of maturity. 


4. Experiments with tomatoes show that frequent hand- 
ling makes plants stocky; that early setting is advisable; 
that trimming the plants is an effective method of hastening 
maturity and increasing yield. 


0. Hgg plants may be successfully grown 1n this region 
by starting the plants early, and giving them rich soil 
and thorough cultivation. 


6. The collection of fruits on the grounds of the experi- 
ment Station has been materially increased, but special 
attention is being given to developing varieties suited to 
the more trying localities of the state. 


7. Asa result of spraying apple trees with Paris green, 
it was found that all sprayed trees had less wormy fruit 
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than did the unsprayed trees; that the number of wind- 
falls was greatly lessened by spraying; that the best time 
to spray probably varies with different varieties, but in no 
case should spraying be done before the blossoms fall. 
There is no danger from the use of fruit which has been 
sprayed as directed. 

8. Spraying with the ammoniacal solution of copper car- 
bonate, or with the modified eaw celeste, is effective in 
checking the ravages of the apple scab fungus; but copper 
carbonate in suspension appears to have no value as a fun- 
gicide. The cost of spraying with eaw celeste or with the 
ammoniacal solution of copper carbonate is about three 
cents per tree, for each application. 


FERTILIZER EXPERIMENTS. 


Pror. WALTER BALENTINE. 


EFFECT OF DIFFERENT FORMS AND MIXTURES 
OF FERTILIZERS. 


For the past six years the Station has been engaged continu- 
ously on the same land, with experiments, having for their 
object (1) The comparative effect of different forms of phosphoric 
acid in manuring crops; (2) A comparison between commercial 
fertilizers and stable manure in crop production; (3) The effect 
of a partial and complete fertilizer; (4) A comparison of the 
effect of different quantities of fertilizers. 

The results of this work have been published from time to time 
in the Station Reports. Each year adds a little to the interest 
and value of the data obtained and the writer ventures to give, in 
connection with the report of the experiments of this year a 
review of those of preceding years. 

The soil, or the field on which these experiments were carried 
out, was in condition to produce a fair crop of hay or grain, 
when the work was commenced. Thirty-six one-twentieth acre 
plots were laid off and numbered as indicated in the accom- 
panying diagram of Experiment Field, No. 1. 
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DIAGRAM OF EXPERIMENTAL FIELD NO. 1. 
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In 1886, 1887 and 1889 the plots were treated as indicated in 
the following table, on each of the three years, so that the total 
amount of fertilizers applied during the six years that this field 
has been cultivated experimentally is three times the amounts 
given in the table, no fertilizer being applied in 1888, 1890 and 
1891. 


Plot 1 
OG mf Received no fertilizer. 


66 


Muriate of potash, 100 * 


Plot — bone black, 400 lbs. per acre. 
be ee 
Sulphate of ammonia, 200 ‘* ‘* %* 


Plot 2 Fine ground bone, 360 lbs. per acre. 
Muriate of potash, TOGO 08 FOG 7 Oe 
es Sulphate of ammonia, 140 ‘* ‘ * 
Plot J Fine ground South Carolina rock, 300 Ibs. per acre. 
ot Muriate of potash, 100 lbs. per acre. 
oy Sulphate of ammonia, 200 lbs. per acre. 
Plot a Muriate of potash, 100 lbs. per acre. 
Sulphate of ammonia, 200 lbs. per acre. 
Plot ie 
Stable manure, 40,000 lbs. per acre. 
Plot 2 
Received no fertilizer. 
Plot om 
ot Dissolved bone black, 400 lbs. per acre. 
Plot a Dissolved bone black, 400 lbs. per acre. 
Muriate of potash, TOON ce snes 
Plot a Dissolved bone black, 200 Ibs. per acre. 
ee Muriate of potash, HOw sey Sh. es 
ee Sulphate of ammonia, 60 “© ‘+ &° 
Plot a Dissolved bone black. 300 Ibs. per acre. 
vf Muriate of potash, HOOP So ese 
. Sulphate of ammonia,120 *““ ‘“* ‘“ 
Plot 24 ) Dissolved bone black, 400 lbs. per acre. 
‘s 30} Muriate of potash, VSO; SS) ESS ees 
‘36 ) Sulphate of ammonia. 150 ‘* “  %* 


In 1886 and 1887, the field was cropped with oats, in 1888 with 
grass. In 1889 the land was fallow. In 1890, a crop of peas 
was taken off and 1891 another crop of oats. 
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s 
CoMPARATIVE Errect oF DIFFERENT ForMs oF PHOSPHORIC ACID. 


Included in the tables showing the results of experimental work 
in this direction, are a set of plots that have been cultivated with- 
out manure, a set manured with stable manure from cows, and a 
set manured with muriate of potash and sulphate of ammonia. 
The three sets of plots which have been furnished phosphoric acid 
have been treated like the last named set with the addition of the 
phosphates. 

Table A gives the yields per plot and the average yield per 
plot for the present year. 

Table B shows the average yield per acre, the gains of the 
manured plots over the unmanured plots, and the gain per acre of 
the plots manured with phosphates, muriate of potash and sulphate 
of ammonia over those manured with muriate of potash and sul- 
phate of ammonia alone. 

Table C gives the yields for each year and the total yields of 
each crop. 
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TABLE A. 
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TABLE B. 
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Sulphate of ammonia........... 
Stable manure ....... 


Muriate of potash..-........... 
Sulphate of ammonia.....-..... 
Fine ground S. C. rock.......-- 
Muriate of potash............-. 
Sulphate of ammonia........... 
Muriate of potash............-- 


Sulphate of ammonia........... 
Fine ground bone........-....-. 
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An examination of table A shows that the set of plots which 
has been cultivated for six years without manure has yielded the 
present year 38.9 bushels of oats. 

The following three sets of plots have each received during the 
six years three applications of what is called a complete fertilizer, 
that is, a fertilizer containing phosphoric acid, potash and nitro- 
gen. The only difference in the treatment of the three sets of 
plots being that the source of phosphoric acid in the first set was 
dissolved bone black, in the second fine ground bone, and in the 
third fine ground South Carolina rock. This year’s crop shows 
but little difference between the effectiveness of the phosphoric 
acid from dissolved bone black and fine ground bone. It should 
be remembered, however, that this crop was grown two years 
after the last application of the fertilizers and the soluble phos- 
phoric acid of the dissolved bone black had, without doubt, 
reverted. 

Little can be said in regard to the crop produced with South 
Carolina rock as a source of phosphoric acid. These plots gave 
a crop which was no greater than that obtained on the unmanured 
plots, and was less than was obtained on plots manured with 
muriate of potash and sulphate of ammonia with no South Caro- 
lina rock. 

No explanation is known for this variation in the crop of the 
South Carolina rock plots, from what might have been expected. 

The product on the plots manured with commercial fertilizers 
was unsatisfactory, considering the treatment they had received 
in the way of fertilizers. 

Table C furnishes the data for studying the effect of the phos- 
phoric acid from different sources through the six years since the 
experiment was commenced. Dissolved bone black gives the 
largest total yield of oats, the second largest yield of peas and 
the smallest yield of hay. Fine ground bone has given the 
largest yield of hay and peas and the second largest yield of oats. 
The South Carolina rock is second in yield of hay and third in 


yield of oats and peas. 
The plots manured with commercial fertilizers gave large yields 


the first year of the experiment, two sets even exceeding the 
yield of the stable manure plots. The second year of the experi- 
ment the weather was unfavorable and the yield on all plots was 
light. The stable manure has, however, with the exception of that 
year, given uniformly good crops, while those upon which commer- 
cial fertilizers were used have not produced what could be called a 
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paying crop since the first year. The question naturally arises, 
why did we obtain so good results the first year with commercial 
fertilizer and such indifferent results in subsequent years. Many 
farmers who have tried to run a field with commercial fertilizers 
alone fora series of years have been confronted with the same 
facts that are encountered here. 

The experiments do not furnish the data for a definite answer 
but attention is called to certain facts in connection with the his- 
tory of this field. At the first plowing there was a heavy sod 
turned under which insured a first class mechanical condition of 
the soil for the crop that followed. Since that time, although 
grass has been produced on the field one season, no crop has been 
grown on sod as the ground was fallow the year following the 
grass crop. On the plots manured with stable manure large 
amounts of organic matter have been supplied in the manure 
which, on a stiff clay loam like the soil in the experiment, insures 
a better mechanical condition for the growth of crops. 


SUMMARY. 
(1.) Onsod land all of the phosphates used in the experi-— 
ment have been effective. 


(2.) With oats, dissolved bone black has produced on the 
average the largest crop. 


(3.) With peas and hay there has been but little difference 
in the effectiveness of the three phosphates used. 


THe Errect or A PartTiAL AND COMPLETE FERTILIZER. 


The object of this experiment is to determine the needs of 
the soil of the College Farm and the special need of different 
crops on that soil. 

The ordinary definition of a complete fertilizer is, one that 
furnishes all three of the elements which are most likely to be 
deficient in the soil, namely, potash, phosphoric acid and nitrogen. 

A partial fertilizer is one from which one or two of the above 
named elements are omitted. It is in this sense that the terms 
partial and complete fertilizers are used. 

Table D shows the quantity of oats produced the present year 
on unmanured plots, on plots manured with muriate of potash 
and sulphate of ammonia, on plots manured with dissolved bone 
black, on plots manured with dissolved bone black and muriate of 
potash, and two sets manured with complete fertilizers. Table E 
gives the average yields per acre of the same and the gains per 
acre of the manured plots over the unmanured plots. Table F 
gives the average yields for each year and the total yields of the 
different crops for the period of six years. 
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TABLE E. 
o 
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me ae 
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ENCOMTIT IMEC vetetaereia eo stesbic etavevels cheisiere: clesel> 38.0 
Muriate of potash......... Soodnsaod | 100 Ibs. 41.0 
Sulphate of ammonia............--- 200 *¢ : 
Dissolved bone-black.......... salevensies 400 41.2 
Dissolved bone-black.............--- 400 42.1 
Muriate of potash..........- bidet evelle 100 ‘“* es 
Dissolved bone-black........ AESROe 400 << 
Muriate of potash........--c. 2200 100 ‘ 44.9 
Sulphate of ammonia........... viele 200 ‘* 
Dissolved bone-black..........-2..- 400 “6 
Muriate of potash.......-.-seseeee- 150 “ 49.6 
Sulphate of ammonia.-.... aol siersieve me i) 


Yield of Straw per 
acre, in lbs. 


Increase of grain in 


plots over unma- 


bush., of manured 
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Tables D and E show that all of the fertilizers have had an 
effect on the oat crop of the present year, and that the complete 
fertilizers have produced the largest yields. . 

An examination of the total crops of the entire period, as shown 
in Table F, reveals the fact that what has been found true of this 
year’s oat crop is also true of the combined oat crop and hay crop, 
i. e. that the largest yields have been produced by complete ferti- 
lizers. 

Examining the results furnished by the crop of peas, we find 
that muriate of potash and sulphate of ammonia produced practi- 
cally no effect ; that dissolved bone black alone caused an increase 
of nearly 13 per cent; and that dissolved bone black and muriate 
of potash caused an increase of 28 per cent. in the crop, which 
was not added to by the complete fertilizers. The results obtained 
from these experiments add weight to the prevailing idea that on 
- an ordinary soil peas do not require nitrogenous manures. 


SUMMARY. 
The experiment brings out strongly the facts: 


(1.) Thatfor the soil on which it was conducted, phosphoric 
acid and nitrogen are of value as manures. 


(2.) That phosphoric acid and potash are the most impor- 
tant fertilizing elements for peas. ~ 


THe CoMPARATIVE EFFECT OF DIFFERENT AMOUNTS OF FERTILIZERS. 


The object of this experiment is to study the limitations of the 
profitable use of commercial fertilizers. It must be remembered, 
however, that the work carried out on the college farm does not 
necessarily have a general application. But in view of the 
fact of the increasing use of commercial fertilizers, not only 
in this State but throughout the whole country, it is desirable to 
point out the existence of limitations, if there are any, that farmers 
may, in making their plans for carrying on their business, take 
them into consideration. 

Tables G and H give the results of this year’s cropping of the 
plots devoted to this purpuse. Table I gives the results for the 
entire period together with the total value of crop, oats reckoned 
at 45 cents per bushel, hay at $10.00 per ton and peas at $1.25 
per bushel. These values for the crop are liberal. The fer- 
tilizers have been reckoned at wholesale prices, dissolved bone 
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black at $24.00 per ton, muriate of potash at 2 cents per pound, 
and sulphate of ammonia at 3 cents per pound, which is lower 
than farmers usually pay for these material. 
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Value of crop on manured plots in 
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Value of fertilizers applied......... $15.60 $27 60 $39.60 


Table I furnishes the most important data. We find that 
the excess of the value of the crops on the manured 
plots over the unmanured plots is not sufficient to pay for the 
fertilizers in any case. We also find that the smallest amounts 
come nearer paying for themselves in the increase of the crop. 
It is probable, however, that the manured plots will continue to 
give larger yields on account of the applied fertilizers for some 
years to come. If the season of 1887 had been a favorable one 
for oats and an average crop produced, it is probable that those 
plots to which the least amount of fertilizer has been applied 
would have paid for the fertilizer in the increase of the crop. 
But it is not probable that either of the other sets of plots would 
have accomplished this result. 


CoNCLUSION. 

From the investigation this conclusion can be safely drawn. 
Commercial fertilizers applied at the rate of 300 lbs. to 500 
Ibs. per acre are more likely to pay for themselves in 
increased crop produced than larger quantities. 
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Systems or MANURING. 

The object of this experiment is, as was stated in last year’s 
report, to compare a system of manuring with stable manure with 
systems of manuring with commercial fertilizers and with cropping 
without manure. 

A ten acre field was selected and divided into plots of two and 
one-half acres each, as shown in accompanying diagram. 

These plots were cropped two years with hay previous to the 
application of any manure in order to gain an idea of the relative 
fertility of the different plots at the beginning of the experiment. 
The average annual yield of hay was found to be as follows: 

Per Plot. Per Acre. 


PelOt pleco ccccsccsscesvelocicicsctiscetncicccucseersiec pee mecesteecees 6,355 lbs. 2,542 lbs. 
9 Desecscecsnte COSCO tant ESORUISHOGNG OSERN BANGEHDSEOS ERAN cnC08. 6.040 ‘+ 2,416 
SME SeremenCeoesieweriscrocatwenoccsdatcleseruadtresnicenaeaccscrerecses 5.20% 2208 2ence 
CIE Leino freee emcee nt setae sole nace re rosin seccrcasoeiecoeeeeeee ~6,265 °° 120s 


Plot 4, which is under cultivation without manure, is taken as a 
standard from which to reckon the productiveness of the other 
plots had they been cultivated without fertilization. 

The yield of this plot is taken as 100 per cent. The average 
annual yields of the other plots for the two years they were in 
hay as compared with this plot are 


PTO tal sseeansidasouce Ge oe oe sccea tet sbucndestacs ctor eoodecten suse: 101 per cent. 
CUD Di eenteanel oe cat tev see auc cuba desea semecum nepeecsweceneneeeeene ms Oe ¢ 
CRB Dir cPucetan dctaliseedacecaeeuasenssim seme Suen Setaeae eee . 80 
A ic cate sou loads coven aseoeesecdoee: ease asc sent octiousnsoctees ses . 100 


In calculating what the probable yield of plots 1, 2 and 3 would 
be for any year, had no fertilizer been applied, the crop of plot 4 
is taken for that year and multiplied by the per cent. of plot 4 
which these plots produced while in hay before manuring. 

Below is given a diagram of the field with amounts of fertilizers 
applied in 1890. 


Sa eee 
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EXPERIMENTAL FieLtp No. 2. 
North. 


We Me 
25 Acres. 
20 loads (6% cords) 
Stable Manure 
per acre. 


No. 2. 


1000 lbs. South Carolina 
Rock, 66 lbs. nitrate of 
soda, 16 lbs. snlphate of 
ammonia, 100 lbs. muri- 
ate of potash per acre. 


24 Acres. 


—— 


No. 3. 


500 Ibs. Acid South Car- 
olina rock. 66 lbs. nitrate 
of soda, 16 Ibs. sulphate 
of ammonia, 100 lbs. mu- 
riate of potash per acre. 


24 Acres. 


po 


No. 4. 


24 Acres. 
No Manure. 


South. 
Last year the north half of each plot was in peas and the 
south half in barley. 
Table J shows the yields per one-half plot and per acre of the 
two crops which have been discussed in detail in the Station 
Report of 1890. 


TABLE J. 
Yield of grain) Yield of straw Yield of grain) Yield of straw 
Number of | per 4 plot in per 4 plot in per acre in per acre in 
plot. 1890. 1890 1890. 1890. 


No.1, N. half./604 lbs. peas. {1406 lbs. pea straw.|483 lbs. peas. {1205 lbs. pea straw. 
S. half./552 lbs. barley.|2958 lbs. barley ‘‘ _ /441 lbs. barley.|2366 lbs. barley * 


No.2, N. half.|453 Ibs. peas. | 758 lbs. pea straw.'362 Ibs. peas. | 607 lbs. pea straw. 
S. half.|553 lbs. barley./2527 lbs. barley “* _ |404 Ibs. barley./2022 lbs. barley “ 

No.3, N. half.|373 Ibs. peas. | 843 lbs. pea straw.|300 lbs. peas. | 678 lbs. pea straw. 
S. half.)542 lbs. barley.|1799 tbs. barley “‘ \434 lbs. barley.|1439 lbs. barley ‘ 

No.4, N. half.|417 lbs. peas. 848 lbs. pea straw.|834 Ibs. peas. 678 lbs. pea straw. 
S. half.'220 lbs. barley.'1310 lbs. barley ‘‘ 156 lbs. barley.!1048 lbs. barley ** 
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In the spring of the present year this field was seeded to oats 
and clover, with the object of getting a clover sod to determine 
its effect on the insoluble phosphoric acid of the South Carolina 
rock. A good catch of clover was obtained over the entire field. 
The result of the oat crop is shown in table K. 


TABLE K. 


Amount of fertilizers applied 
per acre in 1890. 


per acre with 
out fertilizers. 
per acre. 


Calculated gain 


Yield of oats per 
acre in 1891 
Calculated yield 


Grain. , Straw.) Grain. | Straw. | Grain. | Stra w. 


Plots. (20 loadsistable manure) s.--+4- 1536 1bs 2282 Ibs\1317 Ibs|L187 Ibs| 219 1bs\1095 lbs 
1000 Ibs. S. C. rock ............ a Fi 
Plot 2... (08 1bs- nitrate of soda......... 1447 1bs|1534 1bs|1252 Ibs|1129 tbs! 195 Tbs} 405 Ibs 


16 lbs. sulphate of ammonia. . 
100 lbs. muriate of potash .... 
500 lbs. acid S. C. rock... .... : 
66 lbs. nitrate of soda. ....... A ¥ 

Plot3.-l1¢ tps. sulphate of ammonia.. 1528 1bs/1449 1bs/1043 Ibs) 940:1bs} 480 lbs} 103 Ibs 
100 lbs. muriate of potash 5292 


TIGianNomnantceteseee cma: acnnemen: 1304 Ibsi1176 lbs 


Last year’s report of this work with a barley crop shows that 
the acid South Carolina rock produced the largest increase in the 
yield of grain, that stable manure produced the next largest: 
increase and the crude South Carolina rock the least. The result 
of this year’s work shows that the same order is maintained with 
the oat crop. 

Reference to the report of last year shows that peas gave a 
larger increase with crude South Carolina rock than with acid rock. — 
Too little data has been obtained from which to form sweeping 
generalizations as to relative ability of different classes of plants 
to gather their phosphoric acid from crude phosphates. But the 
writer is inclined to the belief, from the results obtained on this 
field and on Experimental Field No. 1, together with those 
obtained in the Leland experiment, a report of which follows, 
that leguminous plants are better adapted to this purpose than the 


cereals. 


On Peas as A Cror To PRECEDE GRAIN. 


Leguminous plants have been designated as collectors of nitro- 
gen and the cereals as dissipators of nitrogen. Many practical | 
men have generalized from this that all leguminous crops are 


Cf 
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especially fitted to precede the cereals as collectors of nitrogen 
for the latter crop. This view of the case is probably correct, 
when a considerable portion of the leguminous plant is left upon 
the ground, as with clover. The theory may well be questioned, 
however, so far as such crops as peas and beans are concerned, 
they having no large roots to leave in the soil, and with which the 
entire «rial portion of the plant is removed. 

In connection with the experimental work described above a 
little data bearing on this point has incidentally been obtained. 

It has already been noted that the north half of each of the 
plots on Experimental Field No. 2 was last year cropped with 
peas and the south half with barley, and that the entire field was 
cropped with oats this year. 

Table L shows the yield of oats and straw per plot and per 
acre as divided between the north and south half of each plot. 


TABLE L. 
Yield of grain; Yield of straw ,Yield of grain| Yield of straw 
Number of plot.| per plot in per plot in per acre in per acre in 
1891. 1891. 1891. 1891. 
No. 1, N. half....| 1952 lbs. oats. |3148 lbs. oat straw.| 1562 lbs. oats. |25181bs. oat straw. 
S. half....] 1888 lbs. oats. |2557 lbs. oat straw.| 1510 lbs. oats. |2046 lbs. oat straw. 
No. 2, N. half....| 1590 Ibs. oats. |2150 Ibs. oat straw.| 1272 Ibs. oats. |17201bs. oat straw. 
S. half....] 2029 lbs. oats. 1686 lbs. oat straw.| 1623 lbs. oats. |1349|bs. oat straw. 
No. 3, N. half....| 1889 lbs. oats. |1921 Ibs. oat straw.; 1513 lbs. oats. |1537]bs. oat straw. 
S. half....| 1918 lbs. oats. 1702 lbs. oat straw. 1534 lbs. oats. 1362 lbs. oat straw. 
No. 4, N. half....| 1594 Ibs. oats. 1456 Ibs. oat straw.| 1275 Ibs. oats. |11651bs. oat straw. 
S. half....' 1667 lbs. oats. |1484 lbs. oat straw.| 1334 1bs. oats. !11871bs. oat straw. 


An examination of this table shows that, with the exception of 
plot No. 1, to which stable manure was applied, that portion 
devoted to peas last year gave a smaller yield of oats this year 
than the portion on which barley was produced last year. 

The large difference in the yield between the north and south 
halves of plot No. 2 can, in part, be explained by the fact that 
witch grass gained a footing on the north half while the 
south half was free from it. The yield on the north half 
was doubtless depressed somewhat on that account. But plots 
3 and 4 contained no witch grass and the results obtained 
from them show nothing favorable to the theory that peas are a 
better crop to precede a cereal than a cereal. 
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AN EXPERIMENT TO Test THE RELATIVE ABILitry OF DIFFERENT 
Crores To OBTAIN PHospHoric Actp From CrupE 


PHOSPHATES. 


This experiment was conducted for the Station by H. L. 
Leland, of East Sangerville, on a slaty gravel soil. Great credit 
is due him for the care with which the details of the work were 
carried out. 

A field of three acres, whose dimensions were 20 rods by 24 
rods, was divided into three parts, each containing just an acre, 
with dimensions 8 rods by 20 rods. ‘To the first acre there were 
applied 500 Ibs. of dissolved bone black and 100 lbs. of nitrate of 
soda; to the second acre there were applied 1000 lbs. of raw 
South Carolina rock and 100 lbs. of nitrate of soda; to the third 
acre, 500 lbs. of a Caribbean Sea guano and 100 lbs. of nitrate 
of soda were applied. 

Each acre was then divided into twenty plots one rod wide and 
eight rods long, containing one-twentieth of an acre, and seeded 


as shown in the opposite diagram : 
/ 
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| FIRST ACRE. SECOND ACRE. THIRD ACRE. = 
500 Ibs. dissolved bone- § 1000 Ibs. South Carolina {500 lbs. Caribbean Sea 
black and 100 Ibs. ni- rock, and 100 Ibs. ni- guano and 100 Ibs. | 
Plot. trate of soda per trate of soda per nitrate of soda 
acre. acre. per acre. 
1 Clov Clover. Clover. 
oi Oats. Oats. Oats. 
eENN Peas. Peas. Peas. 
aes Turnips. ‘Turnips. “‘Purnips. 
5 | ‘Wheat. | Wheat. Wheat. 
cori, Beans Beans 
atoes. Potatoes. Potatoes. 
mn Corn. Corn. 
aS Barley te Barley mn Barley 
Clover. Clover. Clover. 
2d "Oats. wean Oats. Oats. 
Een Peas. | Peas. Peas. 
Gil . Turnips. 7 Turnips. Turnips. 
eeu Wheat. Wheat. Wheat. 
“ea | 3 Beans. Beuns. onl Beans. 
Ta i Potatoes. H Potatoes. 5 Potatoes. 
Se ey Sad arr MERA RT x. 
isan) Corn. Corn. Corn. 
| 10d Barley. Barley. | 


24 Rods. 

Mr. Leland writes that the drought from the middle of May to 
the last of June seriously affected the crop. A neighboring 
farmer on land adjoining obtained only ten bushels of oats per 
acre. 

The crops of oats, barley, wheat, peas and beans were so small 
that they were weighed without threshing. The corn was 
destroyed by grubs and was counted an entire failure. 

The following table shows the yields of the various plots 
and the amounts and kinds of fertilizers used : 


20 Rods, 
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a am Bt Rm 
fest o sa Acs 
ae a 5e0 eo g 
OSs. Oca, See 
Crop. mse Red BaO 
SS noo Coe 
Zees = aes ZEES 
=SE5 Sees = 225 
2 = AG o= =~] = mas 
1S — Ss 
Plot i. Clover. . Fair. Best at close of season. | Very poor. 
2..|Oats . . fut crop 115 lbs. |Total crop 80 Ibs. Total erop 75 lbs. 
- 3..|Peas . . ea ES ha KE na tO ‘ae LEMEE 
<< 4..|Turnips . 5) hes 369 o£ Paes 
“ 5..|Wheat . Total crop 120 Ibs. |Totalcrop 105‘ Total crop 65 Ibs. 
* 6..|Beans .. e763); °F ae Sen O2 Nae ser ee ee 
Ss is. Potatoes . 228 210 * 153 SS 
Seg OOM) = se Failure. Failure. Failure. 
*©10..| Barley . .|\Total crop 801bs.|Total crop 75 lbs. Total crop 64 ibs. 
4 ire Cloveri: 5.4 Fair. Best at close of season. | Very poor. 
‘* 2d.| Oats. Total crop es Ibs. Total crop $3 Ibs. Total crop 70 lbs. 
s\ od.|(beas 2. 2 ce a is: “ eg 5 
“ 4d |Turnips . 340 «= Bol “5: Failure. 
« 5d.|Wheat . .|Totalcrop119 “ Total crop ate ee Total crop 61 * 
isa 6d. Beans ak! “se ss 665 ce ce «se s 43 Las 
“«« Zd.| Potatoes . PPA ahs elt o 1G 
sé 9d.|Corn . . "Failure. | Failure. Failure. 
** 10d.| Barley . ‘Total crop 77 lbs. |Total crop 78 Ibs. Total crop 62 lbs. 


An examination of the yields of the different crops shows that 
the dissolved bone black has given with the majority of them the 
largest return and the Caribbean Sea guano the least. 

With peas and turnips South Carolina rock scems to have been 
more effective than dissolved bone black. ‘This point is brought 
out quite sharply. The fact that turnips respond to manuring 
with some crude phosphates has been noted by other 
experimenters. 

The results obtained in this experiment with South Carolina 
rock on peas agree very closely with the results obtained from all 
other experiments made by the Station covering this point. 


Growinc Mirxep Grains CoMPARED WITH GROWING GRAINS 


SEPARATELY. 


In accordance with the reeommendation of -the Station Council, 
trials have been made to test the advantages of growing wheat 
and oats mixed as compared with growing them separately. Six 
plots were measured off, 43.6 feet by 240 feet, on land that had 
been plowed the previous fall and manured at the rate of five 
cords of stable manure per acre. The seed was sown broadcast 
May 7th and crop harvested August 24th. 
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The following table shows the arrangement of the plots, the 
amount of seed applied and the yield per plot and per acre. 


Seed per plot. 


Yield of grain 
per plot 

Yield of straw 
per plot 

Yield of grain 
per acre. 

Yield of straw 
per acre 


cS) 
Sh 
° 
D 
2 
g 
=] 
Zz 
il [1 ME, @BIS coacoanoodeo0s 451.5 lbs. | 563-5 Ibs 2052 lbs. 2561 lbs. 
2 |8 lbs. oats, 8 lbs. wheat...} 367.0 * 593.0 ** LGGiapen 2696 ** 
33 (PEEING Midas theSaoco deacons Silas, ayy fay OF 1429 < 2343) 56 
4 TPB TDS Oflise ata SassoRGooon AQ yaOmce 485.0 ** 1g4i" < 2204 § 
5 |8 Ibs. oats, 8 lbs. wheat...| 3848.5 <“ 546.5 ‘* 1th 2484 <s 
(PAE WOSS Willie oancddcoanoc BO) 583.0 “* iii 8 2650) °¢ 


The trial is decidedly in favor of oats separately, as compared 
with oats and wheat mixed, and oats and wheat mixed, as 
compared with wheat alone. 

These results are in opposition to the teachings of many of our 
best farmers. A few years ago similar trials were made on the 
college farm of mixtures of oats and peas which resulted in 
showing that a larger number of pounds of peas could be pro- 
duced alone than of a mixture of oats and peas, and that more 
pounds of the mixture of oats and peas than of oats alone. 


CONCLUSION. 


The conclusion of the writer is that the crop that yields the 
largest number of pounds per acre when grown alone will not be 
benefited by mixing with a crop that produces a less number of 


pounds per acre. 
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TRIALS OF SPRING AND FALL MANURING. 


On a section of a field, lying west of Experiment Field No. 2, 
two plots were laid off, one of which was manured in the fall at 
the rate of five cords of stable manure per acre, and the other 
manured at the same rate in the Spring. The plots, owing to 
the shape of the field, are of unequal size but quite uniform in 
character of soil. On account of the variation in size the yields 
per plot do not show the relative effect of the manure; but the 
yields per plot have been calculated per acre and are shown 
on the following table. 


These plots were sown to oats May 2 and harvested August 24. 


: : - Yield of | Yield of | Yield of | Yield of 
eicusie us | Time of grain per |straw per/grain Seelernee per 
PAptes | Dp plot. plot. acre. acre. 
Plot 1. | 143 ft.x84 ft..... iBall. -.-...- 395.5 1bs.| 634.5 1bs.| 1327]bs. | 2190 Ibs. 
ot 2.\1 t.x74 ft.---- Spring..--- -o 1lbs.' 593.4 1bs.| 1507 lbs. io lbs. 
Pl 61 ft.x74f \Spri 411.5 1bs.! 593.5 Ik 1507 lbs. | 2175 1b 


The Spring manuring has given the largest yield of grain, and 
the Fall manuring the largest yield of straw per acre. At some 
future time this work will be repeated. 


FARMERS’ EXPERIMENTS. 


It has been the policy of the Station to encourage farmers in 
studying the application of well known facts in connection with 
plant growth and soils to the business of producing crops. To 
this end experimental sets of fertilizers have been sent from time 
to time to farmers who desired to undertake work of this kind. 
Eight such sets were shipped to farmers last Spring. Reports 
have been received from five of them which are of local inter- 
est in the neighborhoods where the experiments were carried out. 

These sets of fertilizers supplied phosphoric acid, potash and 
nitrogen, separately, and in various combinations, and were 
designed to test the ability of the soil to supply one or more of 
these substances to the crop in such quantities as to render their 
application superfluous or unprofitable. 


ees ee eS Se 


a ee oe ee ee ee ee oe 


Peta BAIS 


I hit 2 a OSs 
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Each experiment involved the cultivation of sixteen one- 
twentieth acre plots as shown in the diagram below. 

The plots la to 8a are duplicates of plots 1 to 8. The kinds 
and quantities of fertilizers used on each plot are indicated in the 
report of each experiment. Dissolved bone black furnishes 
phosphoric acid, nitrate of soda, nitrogen, and muriate of potash, 


potash. 
8 Rods. 


Plot 1 


2 


16 Rods. 


6a 


8a 
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EXPERIMENT OF H. C. Towsanp, Fort FAIrricEcp. 


Crop, potatoes, planted May 23 in checks 32 inches each way, 
making 288 hills per plot. Whole seed was used, just below 
market size. Rust struck the tops August 12 which greatly 
reduced the yield. Potatoes dug and weighed Sept. 26-29. 
Below are given the results: 


ATS roy for Hn 
| o 2 S S tS) 
a1 | s|is|e)estme 
oe | 28 |2} e2| S| es | See 
Fertilizers applied. Sea Pe 22) 5/2 2 Spe 5 
ON | 2 | Se] 2 ee ae 
= a2" | ote ieee 
| Ibs. | bush 
Dissolved bone-black........... | 500) 
INIETAteCIOn SOdA Se. ess 6 ee se aae | 150 1 578 | la| 564} 190-3 
Muriate of potash ----.-.--...... 100 | | 
Dissolved bone-black-..-------- 500 ) 2 > ae 
Muriate of potash _.......... 100 f 2) 30 20) Oa 
Dissolved bone-black..........- 500 ~ = = 
ids Sp etl Sa era ci | 3| 516 | 3a| 559 | 179.3 
Dissolved bone-black. --......-- 500 | 4] 455 | 4a 503 | 159.7 
Muriate of potash .---.....----- 100) 4 = 
Meee Glcoe eee 150 cal ee 
INTiTALe OT SOUAs ccc cce acs ceeee 150 | 6 | 418 | 6a} 415 | 138-8 
Muriate of potash.............. a Et ey fey | 7a) 421] 1318 
INO IMANOLE ee = societies eer fev uitente 2 S.|_ 335: | 8a 374 | 118.2 


The table below shows the increase of crop on manured plots 
over unmanured plots calculated per acre, and the cost of fer- 
tilizers used, on the basis of dissolved bone black at $24.00 per 
ton, muriate of potash at 2 cents per pound and nitrate of soda 
at 2 cents per pound, also cost of increase per bushel. 


Increase 10 Crop | Cost of fertilizer | Cost of increase 


Plots. oe eee | per acre. per bushel. 
irandlge. =e. 72.1 bushels. | $11.00 15.2 cents. 
PANG) AE sce = cic 66.5 2 $8.00 | 12205 
Sait i eee 61.3 $9.00 Tebesy ce 
A and 4¢@---.-.- 41.5 $6.00 | feb S 
D and Das. co PA | : $5.00 PA ba ay i 3: 
Grind Gas5-—-- = 20.6 $3.00 IER BS 
eT be kes 13-6 $2.00 14.7 «& 
Siand'S@.ss- -55 | 


In this experiment all of the fertilizers caused an increase in 
the crop but the combination of dissolved bone black and muriate 
of potash produced the increase at the least cost per bushel. 


AGRICULTURAL EXPERIMENT STATION. 149 


Expertment or F. A. Herrick; Easton. 


Crop, potatoes, planted June 1 by hand, 5 rows to a plot and 
50 hills in a row. No misfortune happened to the crop except 
missing hills. As the missing hills varied with the different plots, 
in the table the yields are calculated for 250 hills per plot. 


we a - ie om || (ere Mees 
® 5 O68 22) 2fs 
As a= : oa =a 5 
HS ay 45 lan] ~ ao a — 2 
oo So | Sea © |) ae ees 
ae * Sy = ~ 45 ca o 45 > Lo 
Fertilizers applied. ba oeoe || = eee) | S| Se || pe 
Saag la | salu lea | cae 
SSS | 2 | ee |S | ene) Fae 
Sen S| oa Cares |S 2 
<A aa ta eaves ae 
Dissolved bone-black ..........-. 500 ’ 
Nitrate of soda-.-...-.........--- 150 1| 398] 1la| 413 | 135.3 
WITTER OLE TOORIS | G cggogn 500 euo5 100 
Dissolved bone-black...........- 500 é By 29 
Muriate of potash .........-.----| 100 2} 319 | 2a) 413 | 122.0 
Dissolved bone-black ..........-- 500 Sy oie IQ = 
ENGNG SOGAy ani. \bie sisi s6 1 6 oc) wel) 5), 208) Bai 03 hee ea 
Dissolved bone-black............ 500 4 | 310 | 4a 3) | 106.7 
Miuniatelof® potash <2... =... ---= 100 i - are 
INTPENKS CIE BOC Ria6c0cn 2500 bo00b5or 150 5} 161} 5a} 181) 57.0 
INTIS Ore KOCE) ss 0co5 aoodod bopddc 150 6 | 126] Ga} 156 | 47.0 
MAIEIALEIOL POLASD! -Jeretel -/e/e/*1 16 »\</-/6 100 Wee 2 iat pelos GO Pes 
INO. TAA MIE s Be dan cice ep ralas Helscl Heer ears Sl) ila SSai Gai Gace 


Table showing increase of crop on manured plots over 
unmanured plots and cost of increase per bushel at wholesale 
prices quoted above for fertilizers. 


Plots. Hees ope Cost of fertilizers Cost of increase 
fertilizers. per acre. per bushel. 

iL aye! Wie oe 72.0 bushels. $11.09 15.3 cents. 
Dene! PW spas 5S ..7 Dy $8.00 Bj 
SrA es Wa che/sisie + 65 2 OG $9.00 Tp ates wh CL 
ASAIN CAG «\0 ciaic o's 43.4 ot $6.00 ister FE 
iy Bie ove opaoor —=6§.3 oh $5.00 
(Ram! G6 csdees|| has oe $3.00 
Uf Dino i@erseaece —3 0 Se $2.00 
Sans skies 


In this experiment nitrate of soda and muriate of potash 
mixed and separately seems to have worked absolute harm to the 
crop, though when combined with dissolved bone black they pro- 
duced an increase in the crop. So far as cost of inerease per 
bushel is concerned, the results are slightly in favor of dissolved 
bone black and muriate of potash. 
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EXPERIMENT OF Geo. Incranam, Hovutton. 


Crop, potatoes; on clay loam, hill land; in grass previous 
season ; cut about one-half ton of hay per acre; plowed in Fall of 
1890; ground well harrowed ; furrowed with a horse hoe at time 
of planting ; fertilizers drilled in the furrow and well mixed with 
the soil before dropping the seed ; planted to Beauty of Hebrons, 
10 bushels per acre. The rust struck the vines early in the 
season and at the time of digging about one-half of the crop proved 
rotten. The table below shows the yields of sound potatoes only. 


=e == ae loa 
“so 5 aed = ae oO == 
Soe lSsleo|s lus lest 
=n = -) = eae = = a = S — Sig 7 
Fertilizers applied. = z = een i Sy hee = 2 SE = 
oNa,| SO | col’ | So | wr} See 
Sjals/22|]s/Se] Foe 
4°" (4 (EMA le oo 
Dissolved bone-black -...---..---| 500 
INNKRAabe Of SOU04-5 565 45cce5 nce oe 150 7 | 457 | la | 461 | 153-0 
Muriate of potash .----....-..--.| 100) -| | 
Dissolved bone-black.-....-.:.--- 500) Bs de = re 
Muriate of potash ...... ee eee 100 | a a) Te 
Dissolved bone-black -.....-...--| 500) Wee = 
Nitrate of soda.-.....-------.----| 150f 3) 458 | 3a} 470) 154-7 
Dissolved bone-black -....-.----- 500 | 4] 4ss | 4a| 465 | 158.8 
Muriate of potash .......-.------ 100 - salle so 9 
Nitrate of soda -.... Pere reece 150 Ss Ss ae 
Nitrate of soda..-.-.....----.-----| 150 | 6] 422| 6a) 430) 142.0 
Muriate of potash -.--...--....-. | 100 | 7] 428) 7a} 440 | 144.7 
NGA TES os es ease ee. = = ae Bee | 8! 915 |Sa!l 261] 78-0 


Table showing increase of crop on manured plots ove, 
unmanured plots and cost of increase per bushel at wholesal¢ 
prices quoted above for fertilizers. 


Increase of crop | 


| Cost of fertilizers | Cost of increase 
Plots. Per aeeeine — per acre. per bushel. 
; ; | 

— ee == —-> _—_— oe 
and das occ. - | 75-0 bushels $11.00 | 14.6 cents. 
AAG ee esse | 7i-3 as $8.00 19.3 * 
Send Sve eee 76.7 - $9.00 gy f= 122 
fand Agee oss -. $0.8 se $6.00 Wjoske 
TORO LTT eee | 65-2 ae $5.00 1-6 4s 
Gand 6a@-\------ 64.0 * $3.00 400-5" 
GaN) dhe oe at | 66.7 $2.00 330) 6 (= 
Sind Sa-2---55 | 


In this experiment Mr. Ingraham judged that one-half of the 
potatoes were rotten and reported the weight of the sound ones 
only, so that no accurate estimate can he made of the effect of 
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the fertilizers. All of the fertilizers increased the crop largely, 
however. The cost of the increase is least with muriate of 
potash, while the largest crop was produced with dissolved bone 
black. 


EXPERIMENT OF CHARLES S. Pops, MANCHESTER. 

The crop grown was barley. The combined weights of the 
crops on the duplicate plots are given so that the weights repre- 
sent the grain produced on one-tenth of an acre instead of a 
twentieth. 


1D q = SS 
mH ns N - : ao 
a ee se ae ae 
Fertilizers applied. eile on See) ee ee | Si 
Ss oe a5 | on we 
es S A ie ie 
ss oS ro) Lv o Qe 
< ee 7, = = 4 = 
Dissolved bone-black ............ 500 
INGER AbOLO LT SOG a scicccucio cre) ce tis. creleieleis 150}. landla| 159 260 | 33.1 
Muriate of potash ............... 100 
Dissolved bone-black............ SOD j5 ; F 2 915 : 
IMUTTACE OR OLASTI, .e)e' ac)sie ciclo » 100s | and 2a) aug clll-2 
i = SH OR SEE OGE ) xe 
Tee a 15) ¢ Band Sq) 138 | 216 | 26.7 
Dissolved WOMe=DNAC kere epelstetel el 500 |4and4a| 109 U7 |) Par 
RP atO GE Codd 2c. )0202L.2a| dep pop anda 9 OL | za Nase 
IN rAbeOt SOUS sriceiecie cece ee ane. 150 |6and6a) 73 165 | 15.2 
MTMIBENS Ol NOMIIN Soacanooosd doce 100 |7and7a| 71 168 | 14.8 
INOMIMATINUN Oar veere chee err cls ic cisreclealllacteane ste S and 8a 61 ay |) s7/ 


Table showing increase in barley crop on manured plots over 
unmanured plots and cost of increase per bushel at wholesale 
prices quoted above. 


Increase of crop 


ae em Cost of fertilizer | Cost of increase 

NOISE Pp gee ue per acre. per bushel. 

i Bye! Ws Sodeda 20.4 bushels. $11.00 55 cents. 
2) aN nl Bits cocaca 17.5 ob $8.00 AG ak 
EAMG Cetelcleialere 14.0 oe $9.00 Gab Ob 
Av AN GIA Ge lereiclel ele 10.0 oe $6.00 60 & 
In fy avel BYegaoo oo 6.3 6 $5.00 TD 
GIAO G Get alerenele 225 te $3.00 120 * 
f aud he ES aratesefe Weal US $2.00 lay OS 

ANOS ctelelerelere 


In this experiment dissolved bone black and muriate of potash 
produced the increase in crop at the least cost per bushel, while 
dissolved bone black, muriate of potash and nitrate of soda 
caused the largest gain in crop. 
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EXPERIMENT oF I. O. WinsLow, Sr. ALBANS. 
Crop, corn; soil, gravelly loam; plots, one-thirtieth of an 
acre instead of one-twentieth; crop weighed in the ear with the 
husks on. 


1 @ ee ot le =) 
mt ie 2] 09 
aS) ees os Yt 
es oS 30). |e. |e 
x 3 28 (2/83 2) ee ee 
Fertilizers applied. BD Wiss 22|F)s2 Sp Z 
Cue [oO | m2] °° | ee] Se 
S=2=-(6/23/)6/23 | Fae 
ge |e |e eee nae 
-— SS a nn nS ee | ae ca | el — 
Dissolved bone-black ....-........ 750 lbs. lbs ibs 
Muriate of potash ............... 150 1 |) 80) | ta) 240) | eee 
Ninmatelotesods sa-cs)seceoe-5 ssc len DOS 
Dissolved bone-black............ 750 ) > rx | 9 = 
P < 2 | 2a) 24: Z 
Mimite Of potashs-.+.-22-.-2.221> 1505 Jae pee eh ip at 
Dissolved bone-black............ 730 ) me} z 
Mitratclot Sodace cer = face ae cee 5 ea If 3 | 83a) ob) 188 
Dissolved bone-black..........-. | 7350 4 71, 4a} 185, 103 
Muriate of potash ............... penta) = ile 99 915 
NiirAate O1GSOUA)=>s- =<. = ce ce | 225 f Di 02 Nese 221} 212 
INiitatetOt SOdA--...22- 2-6 == «e-| 225 6 | 121 | 6a 69 95 
Muriate of potash .-.-- 2:2. ..22:,| 150 7 | 194 | 7a 92) 143 
INGSMATIING @25-- ses eee ela Ae hoe rs) 77 84a 68 73 


Table showing the yield of corn on the ear, in the husk, on 
manured plots over unmanured plots, together with the cost of 
fertilizers at wholesale prices quoted above. 


Increase of crop per 3 es 
Plots. acre due to fer- Cost of fertilizers 
tilizers. Pen acre: 
Env e i Westar eee 2055 lbs. $16.50 
DIAN G OG2e cassie obsess AE | 12.00 
23 ANC Bi 6s500 5000 45 855 SS | 13.50 
Mean AG neces eee ABQ! ** | 9.00 
PDD lacescesesssc 2085“ 7.50 
HANG GGeee = os 55's Ceres DIO) es H 4.59 
TANG Miz cernicts +5, 5.5% alte 0 S50 | 3.00 
S) QING Yilos 6 ss be: Bea 


In this experiment nitrate of soda and muriate of potash gave 
not only the largest yield but produced the increase in crop at the - 
least expense for fertilizers. Muriate of potash and dissolved _ 
bone black gave the same yield as muriate of potash, nitrate of 
soda and dissolved bone black. 

These experiments demonstrate that commercial fertilizers may 
be used to great advantage by all of the experimenters. They 
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also show that in order to obtain the greatest profit they must be 
used with a knowledge of what the soil can furnish as well as the 
requirements of the crop. 

In view of the fact, that in four out of five of these experi- 
ments the increase in the crop was produced at least expense with 
either potash, or phosphoric acid, or a combination of the two, it 
would be well for the experimenters to continue their studies of 
the effect of application of those materials in a rotation of crops 
in which the clover has a place, relying on the clover to keep up 
the nitrogen supply. In the fifth experiment, in which not only 
the largest crop, but the crop in which the increase was produced 
at least expense, came from a manuring with muriate of 
potash and nitrate of soda, it would be advisable to try an experi- 
ment to see if the clover in rotation could not be made to take 
the place of the nitrate of soda. 


REPORT OF METEOROLOGIST. 


PRESIDENT FERNALD, METEOROLOGIST TO THE STATION. 


MAINE EXPERIMENT STATION. 


Lat, 44°, 54', 2", N. Long, 68°, £0', 11", W. 

In the meteorological work undertaken by the Experiment Sta- 
tion, the object sought is not so much the observing and reporting 
of general atmospheric phenomena as the careful study of the 
special meteorological conditions which are more or less intimately 
connected with practical agriculture. 

A reliable determination of these conditions from which safe 
deductions can be made, necessarily involves observations con- 
tinued through a series of years. 

Accordingly in commencing the work of observation, a plan 
was formed which has been strictly adhered to during the past 
three years. 

This report contains a summary of results afforded by about 
thirty thousand independent observations. Under each division 
of the subject here considered, the observations of the past year — 
are continuous to those of the two preceding years. 

Since the instruments have remained unchanged in position dur- 
ing the three years under notice, I draw freely from my former 
reports, in presenting the arrangement of instruments and the 
other needful descriptive or explanatory data. 

The most of the instruments employed were manufactured by 
H. J. Green of Brooklyn, N. Y. Mr. Robert H. Fernald of 
Orono, has been observer during the three years that this work 


. has been carried on. In this report the results of observations 


made during the years 1889, 1890, and 1891, are combined. 

The several problems considered appear in definite order, in the 
following pages. ‘The first to which attention has been given, is 
a determination of the percentage of moisture in forest as com- 
pared with that in open field. 

The arrangement of instruments for this investigation is here- 
with submitted. 
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Hygrometer No. 1 is placed in a wooden stand constructed for 
thermometrical instruments and located in the open field remote 
from buildings. Hygrometer No. 2 also is enclosed in a wooden 
box, perforated to allow a free circulation of air, and located also 
in the open field. Hygrometer No. 3 is also enclosed in a per- 
forated box attached to a tree in a moderately dense forest. 
Hygrometer No. 4 is placed in a similar box attached to a tree in 
a portion of the forest a little more open than that in which No. 
3 is located, but near which is a running brook except during the 
driest part of the summer. 

Each hygrometer is about four feet above the surface of the 
ground. Readings are taken three times daily, at 7 A. M., at 1 
P. M., and at 7 P. M., local time. 

Observations were commenced April 5, 1889 and they have 
been continued through the growing seasons of 1889, 1890, and 
TOO 

The monthly averages are given in the following tables on the 
scale of 100. 


PERCENTAGES OF MOISTURE. 


HYGROMETER NO, 1.—IN OPEN FIELD. 


1889. 1890. 1891. 

7 A.M. 1PM. 7 P.M. 7 AM. 1lp.M. 7 P.M. TAM. 1 PM. 7PM. Mean 
April, $1 53 66 74 50 58 85 61 67 66 
May, 84 60 71 81 62 74 $2 57 67 7) 
June, 88 67 $1 83 72 WD 83 62 71 76 
July, $5 6d i) 85 74 79 87 61 72 76 
August, 95 70 80 90 63 WH 89 67 83 79 
September, 93 68 83 93 76 85 92 67 84 82 
October, 94 66 79 90 62 5) 90 63 80 78 


Mean results, 89 64 76 Sd 66 75 87 63 75 76 


HYGROMETER NO. 2.—IN OPEN FIELD. 


1889. 1890. 1S91. 

: 7AM. 1Pp.M. 7 P.M. 7 A.M. Iipahie 7 PM, 7AM. 1P.M. 7 PM, Mean 
April, 78 52 65 70 46 56 84. 62 70 65 
May, 80 53 68 78 61 74 80 55 68 68 
June, 84 66 74 78 68 75 $2 62 73 73 
July, 79 60 69 80 63 71 86 62 75 72 
August, 87 67 75 &8 62 73 87 65 80 76 
September, 91 60 $1 91 67 83 91 67 $5 80 
October, 93 66 81 91 62 79 91 65 82 79 
Mean results, 85 61 72 82 61 73 86 63 76 73 
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HYGROMETER NO, 3.—IN FOREST. 


1889. 1890. 1891. 

TAA. SPM. ¢ P.M. 7 A.M. Wigs 7 P.M. TaM. VPM. 7E M. Mean 
April, 81 62 6) 78 61 69 90 73 77 76 
May, 83 63 73 87 74 $1 86 68 75 77 
June, 89 80 S4 87 77 §2 88 $l 84 84 
July, 94 86 91 93 85 83 92 80 85 90 
August, spl $9 93 9-4 80 $4 95 toa | 88 88 
September, 96 838 92 96 $7 92 95 81 92 91 
October, 96 F9d TOON ROGTT “SG eB gohke Oo 775 tetsen rsd 
Mean results, 90 80 Sd 90 79 83 91 77 84 85 


HYGROMETER NO. 4.—IN FOREST. 


1889. 1890. 1891. 

7AM. 1PM eM. 7AM. lpe.M. 7 PM. 7 are nn, P.M. Mean 
April, 85 65 77 79 60 71 91 74 82 76 
May, 89 66 80 88 73 $4 87 69 78 a) 
June, 92 $1 86 89 Ad 84 90) 74 82 84 
July, 93 79 87 91 79 85 93 79 86 86 
August, 95 56 91 91 78 8d 96 78 90 88 
September, 96 83 90 97 86 92 96 79 92 90 
October, 96 80 90 94 80 89 92 76 87 87 


Mean results, 92 77 86 90 76 84 92 73 85 84 


PERCENTAGES OF MOolIsTuRE. 


RESULTS FOR 1889, 1890, anp 1891, COMBINED. 


7 A.M. 1P.M. of Vee Ny le Mean 

Hygrometer No. 1, in open field, 87 64 75 75 
bh as 2p 6b 66 66 S4 62 74 73 

ut omni hones tia 90 79 84 84 

es Pina reels ar Le 91 76 85 84 


Regarding the mean results from hygrometers Nos. 1 and 2 as 
indicating percentages for the open field, we have the following 


summary of results : 
7A. M. ae Ve 7) seed lc Mean 


Percentages of moisture, open field, 85 63 74 74 


Regarding the mean results from hygrometers No. 3 and 4 as 
indicating percentages for forests only moderately dense, we have 


the following summary results: 
7a is Me 1P.M. 7) oe a tS Mean 


Percentages of moisture, forest, 90 78 84 84 
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Comparing results, open field and forest, we have excess of 
moisture in forest above that in open field expressed in percent- 
ages. 

7 A. M. 1P. M. 7 P. M. Mean 
5 15 10 10 

It thus appears from observations covering the period of 
growth of three years, that the excess of moisture in forest 
above that of open field in the morning, amounts to but 5 per 
cent., while in the middle of the day it rises to 15 per cent., 
and at night-fall drops down to 10 per cent., and that the 
mean excess for the dayislOper cent. In avery dense forest 
the percentage of excess would undoubtedly rise much 
higher. The presence of patches of forest in any region 
exerts a marked influence on the hygroscopic conditions of 
the atmosphere, and this condition, in turn,is an important 
factor in the growth of vegetation. 


Sort TEMPERATURES. 


In this investigation a knowledge of the temperature of the soil 
at different depths, during the growing season, is sought, and 
ultimately the law which represents the rate of change of tempera- 
ture at different depths. 

The periods covered by the experiment are from May 1 to Noy. 
1, 1889, from April 1 to Noy. 1, 1890, and from April 1 to Nov. 1, 
1891, with thermometers placed in the soil to the depths of 1, 3, 
6, 9, 12, 24 and 36 inches. 

The thermometers have been allowed to remain in place during 
the winters intervening between the periods of observation. 

Their location is in the open field, near hygrometer No 2, in the 
tract of land assigned to the Station for experimental purposes 
and devoted to farm experiments. The character of the soil is 
regarded, therefore, as representative of that on which the field 
experiments by the Station are carried on. 

A summary of results for the three seasons by monthly aver- 
ages is given in the annexed tables. 
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In order that comparisons may be made between soil tempera- 
tures at different depths and the air temperatures during the same 
months and in the same locality, the following tables are added: 


THERMOMETER IN THE Open AIR. 


(Locality the same as that of the soil thermometers.) 


1889. 
7 AM. 1PM. 7PM Mean. 
°o °o ic) ° 
May, 52.95 68.30 59.47 60.24 
June, 63.36 74.27 68.07 68.57 
July, 65.12 15.75 70.86 70.58 
August, 59.97 74.20 66.81 66.99 
September, 54.39 70.86 61.55 62.27 
October, 37-41 52.80 44.05 44 7d 
Mean, 5D.Da 69.36 61.80 62.23 
1890. 
7AM. 1PM 7PM Mean. 
° ° ro) ° 
April, 35.76 49.02 425d 42, AL 
May, 49.16 60.60 53.38 54.45 
June, 57.95 67.64 62.76 62.78 
July, 67.10 76.19 71.85 Aer 
August, 61.50 73.78 68.84 68.04 
September, 52.04 66.16 58.52 58.91 
October, 37.70 53.19 45.63 45.51 
Mean, 51.60 63.80 57.68 57.69 
1891 
7AM iPM 7PM Mean. 
° ° So ° 
April, 36.33 48.26 43.64 42.74 
May, 47.07 61.75 - 53.30 54.04 
June, 58.28 72.42 65.38 65.36 
July, 64.08 76.05 68.81 69.65 
August, 62.07 74.94 67.47 68.16 
September, 56.13 69.72 61.80 62.55 
October, 38.11 54.02 45.56 45.90 


Mean, 51.72 65.31 57.99 58.34 
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TABLES SHOWING CHANGES OF TEMPERATURE IN THE SOIL FOR 


INcREASED DeEptTus. 


1889. 
Mean tempera-| Difference in | Changes in tem- 
USE! uae Hassles mean tem- perature for 
TEA tp tangs May a0 Oct. peratures. one inch. 
inclusive. ; ? 
° ° ° 
Il Tiel sooo ne oa ododde 60.50 : 
3} The iKeSocioo a SoGclbac 60.77 ae wie 
GiIMCWeSieretetaterctonelefelerels 59.63 Bites = 
Qrinehese ce se sess secre 58.78 0.59 “017 
12) ThrO@lN@Sodogasso nace 58.26 1.86 aGias 
DH MUING NOS ystashelelelsy el ri evs 56.40 Saar 0.13 
SS OMUMELLE Stetetatentre ciel mpciote 54.79 > xt 
1890. 
Hise eleva: Difference in |Changes in tem- 
a PHN OE SOO) BOOS, mean tem- perature for 
Thermometer. April to Oct. aeituree oueinch 
inclusive. Pp i < 
; ° ° (eo) 
Il Wat ooo ooSedeiog ae 54.63 F 
5} WMO ao boos goon eeo 54.92 aes gare 
@ Tieliwesoocnadoacacoe 53.96 ee Cones 
OTN eo506 sssesu0c 53.26 10.05 bongs 
113) TaeNe3aa55 5650 bone 5aKol “1135 ea 
EO AMIN CHE Spteteretetons\olelelere 51.96 ii6 9.10 
SOMINCNES yaliels cre telcos 50.77 j : 
1891. 
Depth of poate ee Difference in |Changes in tem- 
r se s & Ry mean tem- perature for 
Thermometer. April to Oct. eTeKiES eucineh 
inclusive. bere ; : 
o} j ° 3 
1 Titel tas eemeocisen Meare 56.65 B 
33 Te VeSo dodo booace ase 56.89 ae Se 
Ghinehese ae ss stosieete. 55.56 0.83 0.97 
G) TeVGlWsio bone sas ooas 54.74. 0.22 007 
12 TONES o6ds so55o05e 54.52 este meee 
Dil TheleRlanoo boob oDcc 52.49 Gas Leos 
SG: TaeWsooooun acocor 51-36 ; % 


An examination of the tables shows that the soil responds 
readily to the daily heat of the sun to the depth of three inches, 
less readily to the depth of six inches, in a moderate degree only 
to the depth of nine inches, and very slightly below twelve inches. 
To the depth of three inches the range between the morning and 
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the midday observations has been as high as fifteen degrees. 
The mean daily range at the depth of 1 inch during the period of 
observations was 5°.55; at the depth of three inches, 4°.77; at the 
depth 6 inches, 2°.00; at tue depth of 9 inches, 1°.09, and below 
12 inches very slight. 

At the depth of 3 inches, the average temperature of the soil 
was somewhat higher than at the depth of 1 inch. The surface 
soil averaged about five degrees warmer than the soil 36 inches 
below the surface. 

The rate of reduction of temperature with depth below the layer 
three inches from the surface is clearly shown in the foregoing 
tables. 

It is interesting to notice how closely the changes in temperature 
for one inch accord with one another, in the different years, at 
corresponding depths. 

The apparent rate of reduction of temperature with depth is 
vitiated, however, by the record of the 9-inch soil thermometer. 
This anomalous record is explained by the fact that at the end of 
the first season this thermometer was broken and a new one had 
to be, substituted in its place. The contact of the latter with the 
soil was not precisely the same as that of the former or of the 
other instruments that had not been disturbed. Judging from the 


tables, another year will be needed to restore uniformity of con-— 


dition among the several instruments. This accident, with the 
resulting error introduced, well illustrates the delicacy of the 
work carricd on by means of the soil thermometers. 

Comparing soil temperatures with air temperatures during the 
three seasons, the following mean results appear: At the 
depth of 1 inch, the temperature of the soil was lower than that 
of the air by 2°.16; at the depth of 3 inches, by 1°.89; 6 inches, 
by 3°.08; 9 inches, by 3°.83; 12 inches, by 4°.06; 24 inches, by 
5°.80, and at the depth of 36 inches, by 7°11. 


TERRESTRIAL RADIATION. 


The heat radiated from the surface of the earth during the 
night reduces its temperature several degrees below that of the 
surrounding atmosphere. The amount of this radiation or the 
consequent reduction of temperature is approximately shown by 
comparing the readings of a terrestrial radiation thermometer 
with those of a minimum thermometer. In obtaining data for 


} 
: 
| 


ee ee 
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the comparison given below, the minimum thermometer was four 
feet above the ground and the terrestrial radiation thermometer 
was within six inches of its surface. The results are based on 
monthly averages from May to October inclusive, 1889, from 
April to October inclusive, 1890, and from April to October 
’ inclusive, 1891. 


TABLE SHowinc Loss or Heat sy TrerrestriaL RADIATION. 
1889. 


ns May. June. July. Aug. Sept. Oct. Mean. 
a oO o o to) o ° o 


Mean of minimum temperatures. .-...... 46.63 53.25 55.08 53.65 49 07 33.91 48.50 
Mean of Temp. from Ter. Rad. Ther.....38.48 49.20 50 59 47.66 44.60. 28.48 43.17 


Loss of heat by radiation.......-- .... .» 8.15 4.05 4.49 5.89 4.74 5.43 5.33 


é 1890. 


April. May. June. July. Aug. Sept. Oct. Mean 
i o fo) fo) ° ° fo) ° fa) 


Mean of minimum temperatures .....29.17 42.52 48.71 53.61 53.52 45.32 36.05 44.13 
Mean of Temp. from Ter. Rad. Ther...19.95 37.10 42.10 44.55 46.25 38.40 27.14 36.50 


Loss of heat by radiation............. SeePy ehh OY BN) iar (re GL GR? 


1891. 


April. May. June. July. Aug. Sept. Oct. Mean 
oO Q ce} oO Oo fe} oO oO 


Mean of minimum temperatures. ...30.22 37.67 49.18 53.15 54.07 49.23 34.95 44.07 
Mean of Temp. from Ter. Rad. Ther..24.45 29.09 40.87 43.94 47.40 42.22 25.60 36.23 


Loss of heat by radiation...-.... 5 000 BE teats SS Ce GHG Pitt GB ist! 


On cloudy nights the difference in the reading of the two ther- 
. mometers is small, and on exceptionally clear (dry) nights it is a 
. maximum. The greatest range observed was 19°.5. On the 
morning of July 2, 1889, the radiation thermometer was the 
higher, showing that the moist air resting upon the surface of the 
ground served as a warm blanket, and that the amount of heat 
absorbed was greater than that radiated. From the table above 
it appears that the mean radiation for the three seasons was 6°.93. 


SOLAR RADIATION. 


The temperature of the atmosphere does not indicate the inten- 
sity of the sun’s heat, as only a small percentage is absorbed as 
the rays are transmitted through the air. The maximum ther- 
mometer in the shade, therefore, does not give the intensity of 
solar radiation ; neither does exposure of an ordinary thermometer 
to the direct rays of the sun, in consequence of the cooling effects 


Sn ee ee ae 
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of draughts of air. In order to avoid the effects of currents of 
air, the vacuum solar radiation thermometer has been devised. 
‘This consists of a blackened bulb radiation thermometer inclosed 
in a glass tube and globe, from which all air is exhausted. ‘Thus 
protected from the loss of heat which would ensue if the bulb 
were exposed, its indications are from 20° to 30° higher, than 
when placed side by side with a similar instrument with the bulb 
exposed to the passing air.” By the use of this instrument the 
amounts of solar radiation at different places and in different sea- 
sons at the same place are rendered comparable. The relations 
of solar intensity, as distinct from temperature of the air, to the 
growth and maturity of crops are worthy of careful investigation. 
High solar intensity maintained through the latter part of the 
growing season has an important bearing upon the complete ripen- 
ing of vegetables and fruits and likewise upon their keeping 
qualities. From the wide range of observations undertaken by 
Experiment Stations with radiation thermometers, important 
deductions may reasonably be expected. I subjoin tables of 


_results from the maximum thermometer and the thermometer for 


solar radiation, expressed in monthly averages. 


1889. 
May. June. July. Aug. Sept. Oct. Mean 
°o o o o °o o o 
Mean of readings, Sun Ther. -.--..--. 13.8 13422 139.5 13756 122-79 10556 128-53 
Mean of maximum temperatures .... 6735 73-45 7550 73-72 71235 B78 69.05 
Excess of solar intensity------.. eoee-. 6.17 G77 6425 634 51356 BOB 5978 
1890. 
April. May. June. July. Aug. Sept. Oct. Mean 
o o o o °o o o o 
Mean of readings, Sun Ther..119.15 11945 128.81 13937 13825 114.94 11252 12465 
Mean of maximum Temp----. 4937 61.16 68.01 7653 T7457 32 S561 6438 
Excess of solar intensity ..... 6932 5829 O09 @3£ ©6538 498 “692 6027 
1891. 
April. May. June. July. Aug. Sepi. Oct. Mean 
° ° ° ° ° ° ° o 
Mean of readings, Sun Ther..106.78 119.19 12944 14035 12935 1216 %55 120% 
Mean of maximum Temp...-.: 30.65 6248 T217 1663 7539 G698f S5L18 691 
Excess of solar intensity -.-.- 56.13 5671 S127 BS 54.16 S51Sl 637 BB 


From the above records it appears that the average excess of 
solar intensity above that given by the maximum thermometer for 
the growing periods of 1889, 1890, and 1891, was 58°.36. 

The season of greatest excess in this regard was that of 1890, 
a season noted for the perfect maturity of fruits and vegetables. 


AGRICULTURAL EXPERIMENT STATION. 167 


AMOUNT OF SUNSHINE. 


The amount of sunshine as an essential factor in crop produc- 
tion is worthy of observation and record. Observations were 
commenced May 1, 1890, and the table below furnishes the sum- 
mary for the six months following and for seven months, April to 
November, 1891. 


Brigut SUNSHINE IN Hoors. 


1890. 
May. June. July. Aug. Sep, Oct. Mean. 
Sunshine, 180 186 216 193 126 133 172 
Hours per day, mean, 5.8 6.2 7.0 2.6 4.2 3.3 5.6 
1891. 
April. May. June. July. Aug. Sept. Oct. Mean. 
Sunshine, 174 207 217 259 2 234 154 209 


5 

Hours perday, mean, 5.8 6.7 7.2 8.4 3 7.8 5.0 6.9 
During the period covered by the above table, the average hours 
of bright sunshine per day were 6.3 or 46 per cent. of the possible 


amount. 


WIND AND RAIN. 


The velocity of the wind has been determined by a Robinson’s 
Anemometer, with electrical recording apparatus, attached to the 
Experiment Station building, and the amount of rain by means of 


a gauge, signal service pattern, located in the same plat as the 
soil thermometers. | 


1889. 
WInb. Rar. 
Mean distance Velocity Amount. 
travelled per day. per hour. 

Miles. Miles. Inches. 
April, 253.93 10.58 1.36 
May, 189.83 (ol 1.61 
June, 171.12 7.13 4.86 
July, 200.33 8.34 3.27 
August, 139.35 5.81 1.69 
September, 198.06 8.25 2.10 
October, 194.31 8.09 3.96 


Mean, 192.42 8.02 ‘Total, 18.85 
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1890. 
Winp. Rain. 
Mean distance Velocity Amount. 
travelled per day. per hour. 

Miles. Miles. Inches. 
April, 241.73 10.07 1.98 
May, 235.14 9.79 10.13 
June, 230.40 9.60 3.78 
July, 166.28 6.95 3.84 
August, 187.03 7.65 5.39 
September, 155.59 6.45 4,21 
October, 189.01 7.85 3.19 
Mean, 200.74 8.34 Total, 32.52 

1891. 
Winp. Rain. 
Mean distance Velocity Amount. 
traveiled per day. per hour. 

Miles. Miles. Inches. 
April, 210.55 8.77 3.13 
May, 206.25 8.59 2.76 
June, 182.71 7.61 3.13 
July, 185.44 ble 3.06 
August, 169.58 7.07 4.58 
September, 162.07 6.75 3.50 
October, 191.92 8.00 2.81 
Mean, 186.93 119 23.07 


For the full year 1890, the mean daily velocity of wind was 
211.16 miles, and the mean hourly velocity, 8.90 miles; and for 
the full year 1891, the corresponding velocities were respectively 
214.82 miles and 8.95 miles. The rain-fall in May, 1890, 
amounting to 10.13 inches, was larger than in any other month in 
twenty-three years. 

CONCLUSION. 

A summarized report, like that which has been presented, while 
in proper form for inferring laws and-deducing general principles, 
conveys but little idea of the nature and daily requirements of 
the meteorological work in progress. 

In order that these points may be more definitely apprehended, 
I append the records for one month of 1891, selecting the month 
of September. 

An examination of the original records discloses much of 
interest that cannot appear in a condensed summary. 

It is by the careful study of observations and records covering 
a considerable period of time, that general laws pertaining to this 
subject are discovered, and truths are revealed which are of 
importance to mankind. 
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HYGROMETER NO. 1.—IN OPEN FIELD. 


SEPTEMBER, 1891. 


7 A.M 1P.M. 7 P.M. 

3 I 4S a eS c 
7 re) o = Bl] 2 aS! le || i) 2 be 
a = | oe = 3 cS) DS Ss = S = 
vale 2 rales ie 5 SoS |e Poe teas We 
Seep nhs) Ae Vie Ps oe an ei it eee 
A eS a el Ih 3 a cee) eo i ES 
Hoooallll Bo | SOG || 6) ST || 60.0 | 57.5 6 86 || 54.8 | 54.3 | 54 97 
Dov 52.9 | 52.0} 51 | 94 || 64.5 | 59.6} 57 75 || 61.6 | 60.2 | 60 92 
3..--|| 49.2 | 49.2 | 49.2) 100 || 73.6 | 64.7 | 60 62 || 64.8 | 63.6 | 63 94 
Boor 63.7 | 62.3] 62 92 || 72.0 | 61.91 54 54 || 66.0 | 68.0 | G1 85 
oc 49.3 | 47.5 | 45 SOM Gite) | Sieo® |) f50) 54 || 59.7 | 56.5 | 5d $2 
6----|| 54.0 | 58.0] 52 94 |) 60.2 | 60.2 | 60.2} 100 || 60.0 | 60.0 | 60 | 100 
7..--|| 60-0 | 60.0 | 6 100 || 60-4 | 60.4 | 60.4) 100 || 60.7 | 60.7 | G0.7 100 
8..--|| 54.3 | 52.3 | 50 88 || 65.0 | 57.1) 51 61 || 57.0 | 52.0 | 48 7 
9...-|| 46.2 | 45.0] 44 91 || 65.0 | 55.7] 48 55 || 60.0 | 53.5 | 48 (5) 
10.---,, 51.9 | 50.8 | 50 941) 68.9 | 5B8.4] 51 53 1/ 58.8 | 55.3 | 53 sl 
Tilccoalll) G66 |) S60 |) 97 || 72.8 | 60.3 | 52 48 || 64.3 | 60.1 | 57 78 
5 1Ds~ 49.7 | 49.7 | 49.7) 100 || 63.6 | 56.8 | 52 66 || 60.6 | 59.0 | 59 92 
18----|| 59.8 | 79.0 | 53 95 || 61.8 | 57.2 | 54 76 || 62 0 | 60.1 | 59 89 
14..../] 60.0 | 60.0 | 6O | 100 || 64.0 | 62.0] 61 90 || 64.4 | 57.2 | 52 64 
15.---|| 48.4 | 47.0 | 45 59 || 57.7 | 51.2 | 46 64 || 54.3 | 50.3 | 46 76 
16....|/ 39.4] 39.1 | 33 98 || 65.1 | 56.3% 49 57 || 60.0 | 55.8 | 53 17 
iosoollll Gils |) ROS | ED 94 || 68-4 | 58.8] 52 56 || 58-9 | 56-8 | 56 mi) 
18.---|| 60.2 | 59-6] 59 97 || 74.2 | 70-0 | 68 S2 || 67.6 | 67.6 | 67.6) 100 
TO 55.8 | 52.3] 50 SONG ete olan 5s TL |i 66.0} 61.0 | 58 7) 
D0e 55.0 | 68.0] 52 88 || 70.3 | 65.9 3 79 || 58.0] 55.8 | 5d Ss 
Milo 57.8 | 51-0] 56 9 |! 74.8 | 69.2 | 67 78 || 63.1] 61.1 | 6O 89 
Wan 57 0! 56.3] 46 9 || 72.7 | 66.8 | G4 73 || 62.0] 61.0 | 60 95 
93 56.0 | 56.0! 56 | 100 || 71.81 61.2 | 5d F5 || 59.8] 57.9 | 57 ) 
WE coallll a0) (ees) Ca $2 |) 62.8 | 58.0 | 5d 75 || 61.0 | 59.0 | 58 89 
as 53.59 | 58.5] 5s 5) 100 || 64.8 | 72.0] G6 | 541) 73.0] 68.0 | 66 78 
26.. 60.3) 55.2] 51 73 || 69.3 | 56.7 | 47 | 45 1] 65.0] 57.2 | 5L G2 
27.. 51.71 1.0] 51 96 | 772-8) 62.1 | a6 54 || 58.5] 54.0] 51 6 
987. --(1 55-0 fd.0) 55 | 100 1176.0 | 69-2)! GG TL || 62.0] 60.5 | 60 92 
29....|| 62.0 610) 60 95 || 73.0] 67 0} G4 | 73 || 65.1] 63.0 | 62 90 
30 53.0 45.2 | 36 58 |159.0] 48.2 | 87 | 441]] 51.5] 47.2 | 48 Te 
4 N@aiooodse doo odéedcas 92 | -67 | «S4 

WERE TROT!) Moo cate COOCOO CIC BAGG AA CITE RECoA BCmC Ant Bia tok a pais CER ALA 0.S1 


“or 
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HYGROMETER NO. 2.—IN OPEN FIELD. 


SEPTEMBER, 1891. 


=| 
S| Bs) BNE ies | s ENA z E 
Day.|| & 5 S = S S = S 2 = 
= 2 = = = —_ we) eo! = i 
ee ecniee eee b> | 3 |8 | & 
Ales wane lea | = A | bale 
1...-|] 54.5 | 52.7 | 52 | 89 || 68.1 | 59.6 || 55.9 | 55.2} 55 | 96 
2....); 53.6 | 52-8 | 52 | 95 || 65-9 | 60.0 | 62-7 | 61.0 | 61 | 91 
3..--|| 52.7 | 52.7 | 52.7) 100 || 74.2 | 65.1 | 65-3 | 63-9 | 63 | 92 
4....|| 65.0 | 63.2} 62 | 91 || 75.5] 69.0 | 67-0 | 64-0 | 62 | 85 
5.---|| 53.6 | 52-0} 51 | 91 || 69.8} 59.8 || 59-8 | 56.2 | 54 | 81 
6.-.-|| 54.7 | 538.5 | 53 | 93 || 61.3] 61-3 60.7 | 60.7 | 60.7) 100 ' 
7----| 60.6 | 60.6 | 60-6, 100 || 60.8 | 60.8 60-8 | 60.8 | 60.5) 100 
8.-..|| 57-8 | 55.0] 53 | 84 || 66.0 | 57.3 57.0 | 52.2| 48 | 72 
9...-|| 48.6 | 46.7| 45 | &6 || 66.8| 56-3 60-0 | 58.2| 47 | 64 
10...-|| 55-4 | 54.2} 53 | 93 || 70.0) 59-7 | 6027.) B77 boca 
11...-|| 57.21} 56-3} 55 | 94 || 73.6 | 61.7 66.3 | 62.0/59 | 7 
12....|| 58.0 | 52.3] 52 | 96 || 65.4 | 56-9 62.38 | 60-6| 60 | 91 
13...) 60.2 | 59-0 | 58 | 93 !! 63.7 | 58-6 62.5 | 61-0} 61 | 92 , 
14....|| 60.5 | 60.5 | 60.5, 160 || 65 6 | 63.4 || 61-8 | 58.6 | 57 | 83 ’ 
15...-), 49.8 | 48.5 | 47 | 91 || 59.7 | 54-0 | 55.8 | 52.6| 51 | 8 ; 
16...-|| 44.9 | 44.9 | 44.9) 100 || 67-9 | 59.4 61.2] 57-1| 54 | 7 ; 
17..-.|| 57.0 | 55.3) 55 | 90 || 73.2 | 68-4 {| 60-2 | 58-2] 57 | 89 | 
18....|| 61-2 | 60.8] 60 7 || 76-5 | 73-2 | 68.2 | 68.2 | 68.2) 100 ; 
19....|| 55.8 | 52-8] 51 | 82 || 68.4] 61.2 64.2 | 59.0 | 56- | 73 
20..-.|{ 60 3} 57.2| 55 | 84 || 74-3 | 63.8 | 58.7] 57-0| 57 | 91 
21...-|| 60.0 |.59.6] 58 | 94 || 75.4 | 71.0 | 63.7 | 62.0] 52 | 91 : 
22....), 57.8 | 57-0 | 46 | 95 |) 74.0 | 68.8 62.8 | 61.2] 61 | 92 
23....|| 56.7 | 56.7 | 56.7; 100 || 72.6 | 61.9 | 57-2 ( 56.0 | 55 | 93 
z4....|/ 50.0 | 47.0| 44 | 80 || 65.2 | 60.0 || 61.8 | 59-5 | 58 | 88 
25...-|| 59.0 | 59-0} 59 | 100 || 85 0| 72.3 73.5 | 68-0|66 | 7 
=6..--1] 60-3 | 55-9] 52 | 75 || 69 9 | 57.2 | 63.7 | 56-0 | 51 | 61 
Q7..--|| 52-8 | 51.3 | 50 | 91 || 75 3 | 64.7 | 61.2 | 56-8] 53 | 7 
2s....|| 55-0] 55.0} 55 | 100 || 78.6 | 79.8 | 61.7 | 60.4| 60 | 93 
29....|| 62.11 61.6] 61 | 97 || 75.0 | 68.3 | 65.6 | 63.7 63 | 90 
30----1 53.7 | 46-4| 39 | 57 || 59-0 | 49 9 150.8 | 46-3! 42 | 7 
WOW Sincocseatecsoesce c 91 | “85 


Mean! for month 22: Vehecdasas socsh ere once wesliscoeee pace nee enna eee 0-81 
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HYGROMETER NO. 3—IN FOREST. 


SEPTEMBER, 1891. 


7 A.M || 1P.M 7 P.M 
—— era aan Le ahah fa SS , 
=) jh oS 0a Peat ame oalleea leer ules peal tne Wee) Isr |) 
Day.|| ‘3 3 By eles 3 2 3 || 2 Bets = 
2 2 SiS 2 a = 2 2 = = 
oy o = = oO =) i o =] 
ai esnin lysed Mechel Mepealam ese 1 eS Ml Maoh rsirdimleai Nyaa | Nas 
] 46.9 | 45.4 44 89 || 57.5 | 5a.0 54 86 || 52.8 | 52-8 | 52.8) 100 
2...-|| 50.3 | 49.8 | 49 MEM AGS) | Goal || Bz 83 || 59.7 | 59.0 | 59 96 
B--0e|| 48.7 | 48.7 48.7) 100 || 70.0 | 64.6 61 74 || 62.9 | 61.7 | 61 94 
4....|| 62.6 | 42.0 | 62 BW) "ce |) Gio) || 7 90 || 65.2 | 64.5 | 64 96 
5 50.0 | 49.0 | 48 93 |} 61-2 | 68.6 | 57 87 || 60.4 | 59.2 | 58 93 
6 54-0) 538-7 53 98 || 58.7 | 58.7 58.7) 100 || 59.3 | 59.3 | 59.3) 100 
Tees Ooo OOo || 0955) 100) 1) 597% | SO | a9: a 100) 59.8) 1"59-8) |) 59-8) 100 
8 Heats) || BC+ || ta Pe 96 || 62.0 | 59.1 yi S4 || 57-9 | 56.4 | 56 9L 
9 43 3| 42.8 | 42 96 || 61-7 | 57.8 | 9a 79 || 59.1 | 56.3 | 54 84 
10 48.31 48.0] 47 98 || 64.0 | 59.8 oT 78 || 59.8 | 58.3 | 58 92, 
11 -|| 49.6 | 49.3 49 99 |) 66.7 | 61.2 |S 7 64.0 | 61.8 | 61 $9 
12..--1| 45.9 | 49.0 48 93 || 59.6 | 54.2 50 70 || 57.8 | 57.0 | 56 95 
UPocoollll DioG Dio 5T 97 || 58.6 | 55.2 53 $1 || 6233 , 61-5 | 60 96: 
14....|, 60.3 | 60.0 | 59 98 || 61.8 | 61.8 | 61.8] 100 || 59.0 | 58.2 | 57 95 
15... || 48-0 | ATS 47 98 || 56-8 | 51.9 48 TOL | ioe) |) 83083 |] GB} |) Sz 
16....|| 41.5 | 41.3 | 41 98 || 58.6 | 54.0 d1 75 || 57.0 | 65-4 | 55 | 91 
17..--|| 49.3 | 48.3 42, 92 || 62.8 | 59.2 57 &2 || 60.2 | 58.2 | 57 89 
18....|| 59.0] 58.2] 57 95 || 71.8 | 69.2) 69 88 || 65.4 | 65.4 | 66.4; 100 
19....]| 55.2 | 53.0 52 7 ||| Gei5e4 || Ged) || 249) 60 || 61.0 | 57.4 | 55 $1 
20..--|| 48.9 | 48.3 | 48 96 || 64.0 | 59.0 06 TAN 59RD) 59205) 59 97 
21....|| 56-0 | 53.0 54 94 || 67.9 | 65.1 63 86 || 63.0 | 62.3! 62 96 
22...-|| 56.8 | 56.0 5d 95 || 64.9 | 62.7 62 89 || 63.0 | 61.2 | 60 90 
PEISOO || (apts |) fa}aots} 55.8} 100 57-8 | 63.90 GL SVAN Boas |) Giifeld) |) fay 4) ters 
24....|| 49.8 | 48.1 47 92 || 60.0 | 58.0 57 89 || 58.3 |57-0 | 56 | 92 
P@accal Cot || eat 47.7} 100 || 79.2 | 72.2 69 TOLMAN TES. filo @:|| "1 $4 
26....-|| 60.4 | 57.0 54 81 || 65.8 | 58.2 53 63 || 62.9 | 58.8 | 56 79 
i ecrctel | 50.6 | 50.3 50 93 || 67-9 | 62.1 it) TZN owes oo. G Dae ISS 
Srlare 64.4 | 64.4 54.4) 100 |} 70.8 | 68.0 67 87 || 61.5 | 60.0 | 60 92 
29....|; 61.3 | 60.6 60 96 || 71.1 | 68.0 a 86 || 65.4 | 63.8 | 63 92 
30).--«!] 51-6 | 50.0 49 90 || 58.0 | 51.0 45 61 |! 42 0 | 49.0 | 46 Sl 
WilCAisddocooausesqodann 95 81 92 
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HYGROMETER NO. 4—IN FOREST. 


SEPTEMBER, 1891. 
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Maximum and Mini- Terrestrial ! 


mum Thermome- | Radiation |j Anemometer 
tersand Record || andSun | Precipitation. observed at 
of Sunshine. || Thermom- | 1P.M. 
eter. | 
| EB) \3 | 5 
A 5 : z (See ve 
=| Ss = 64 60] Reape tics oe aS me 2 
esa oe _= Se | Oe asain ES 2] Bs 
Day| 2) 2 Ee aos | eS 2 feseee= |) Se 
a ee | 2) ge |. B° Je5) 2) sae nee 
| al a | = | [Sl  Veedoee 
ES =o | = es 
—_4 |i ZA < 
| ° °o 2) | | | 
1 | 61.7) 50-3 | 0 |/43 6 |104.6 1.45 P.m.| Night | -21|) $47.3) 187-1) 5-71 
2 | 68.9) 50.7 | 13 41.5 |133.3 | | 951.5) 104.2) 4.34 
3 | 77-0] 46.5 | 13 ||88.7 |185.1 |] || 985.8] 34.3] 1.43 
4 | 71.9] 48.8 | 6 |/41.3 132.8 || 342.5) 846.7) 14.45 
5 | 66.3] 48.1 | 6 |/42.5 {199.2 | || 553.0] 210.5] 8.77 
6 | 62.5) 53.4 | 0: 48.9 | 79.1 earlya.m || 602.4) 49.4) 2.58 
7 | 62.8] 57.8 | 0 ||51-2 | 71-6 || 8.30 P.M.|2-25) 662.4) 60.0) 2.50 
S | 67.3) 49.9] 8 |/41.8 |139.0 |} | ‘|| 881.11 918.7 9.11 
9 | 68.0) 39.3 | 8428.8 |127.0 | 42.5! 151-4) 6-31 
10 | 72.0) 48.8 | 123)/32.3 [185.1 173.2] 130.7| 5.45 
11 | 76.1) 43.9 | 123)/37.3 |135.0 || || 277-5] 104.3) 4.35 
12 | 65.7) 45.0 | 124//38.8 [184.7 | || 835.5] 58.0) 2.42 
13 | 60.8) 43-3 | 0 |/39.2 | 82.3 | 9.45 p.m. Night | -10)| 629.4) 293.9) 12.25 
14 | 72.3) 57-3 | 6 | 44.6 {119.6 | 1115s... 1P.m. | .60/ 773.2) 148-8} 5.99 
15 | 62.5) 45.9 | 9 |/36.5 |119.0 | | 957-8) 184.6) 7.69 
16 | 68.0) 38.2 | 12 |/31.4 125-1 | | 36.6| 68.8} 2.87 
17 | 71-9) 44.3 | 12 ||88.5 |122.5 | | - || 101.3] 64.7] 2-70 
al Jearlyam 6a4.M. | -05)) 301.5) 200.2) 8.34 
18 | 75.4] 58-2 | 3 /50.5 |11S.2 || 5p.m. | 7P.m. | -17/| 625-2] 323-7] 13-49 
19 | 70.7) 54-5 | 12 | 50-4 /124.9 || 70%.3| 83-1) 3.46 
20 | 71.0) 3768 | 12 |/27-5 1193-8 || | 792.6] 84.3] 3.51 
21 | 74.3) 54.0] 5 1148.0 [1387.2 || 2pm. | TP... | -10}| 841.3) 48-7] 2-29 
22 | 68.8] 55.6 | 0 |/53.8 |110.3 971.5) 130-2] 5.43 
23 | 73.0) 53.5 | 9 |'50.5 '133.7 || 145.5 164.0] 6.83 
24 | 64-0) 44.2 | 3 |/36.3 1115-3 || 333.6) 208.1] 8-67 
25 | 86.0) 56 9 | 12 ||52-2 1133.9 || / 616.0 262.4) 10.93 
26 | 73.3) 59.9 | 11 |/53.9 1125.6 | 723.7| 107.7| 4.49 
27 | 73.0) 40.1 | 12 |/34.5 |129.8 | 874.3 150.6) 6.28 
28 | 76.2) 49.0 | 93//39.7 {130.0 | | 154.6 270.3) 11.26 
29 | 73-9) 60.0 | 8 | 52.0 130.3 || Night | Night | .02)) 622.4| 467.8) 19.49 
30 | 60.0 50.7 | 114 )40-5 (111.0 | i} 
Total, 2344) Total, 3-50|/Total,|4862.2) 
M’ns69.84) 49.23) 7.8!'42.22 121.65 162.07| 6.75 


Report of Botanist and Entomologist. 
Pror. F. L. Harvey. 


The following subjects have claimed attention during the past 

season : 
BOTANY. 

1. Germination experiments on the vitality of seeds, continued. 

2. Datura Stramonium, L. Jamestown Weed. Described. 

3. Raphanus raphanistrum, L. White Radish, or Jointed 
Charlock. 

4. Rumex crispus, L. Yellow Dock. 

9. Rumex obtusifolius, L. Bitter Dock. 

6. Bromus secalinus, L. Chess or Cheat, considered and 
illustrated. 

7. Several species of Mosses studied in reference to their value 
as foods for domestic animuls. 

8. Continuation of an examination of Potato Rot. 

9. Continuation of an examination of Black Knot. 

10. Correspondence regarding weeds, seeds and plants. 

11. Examination of Seeds for impurities. 

12. Collecting of seeds, weeds, forage and otuer plants for 


the herbarium, continued. 


ENTOMOLOGY. 
13. Ixodes ricinus, L. Tick. 
14. Smerinthus geminatus, Say. Sphinx moth. 
15. Treptogon modesta, Harris. Sphinx moth. 
16. Sphinx gordius, Cramer. Sphinx moth. 
17. Agrostis saucia, Hubner. Climbing cut-worm. 
18. Agrostis Ypsilon, (Rott.) Greasy cut-worm. 
19. Hadena devastatriz, (Brace.) Glassy cut-worm. 


20. Apatela lepusculint, Gue. The Cotton Dagger. 

21. Aphonus tridentata, Say. Three-toothed Aphonus. 
22. Dytiscus verticalis, Say. 

23. Three species of Rove Beetles. 

24. Elaphidion parallelum, Newm. 

25. Plinus brunneus, Duft. 

26. Aphis mali, Fabr. Apple Aphis. 

27. Cotalpa lanigera, (Linn.) Gold-smith Beetle. 


28. Tetranychus 4-maculata, n. sp. Four spotted mite, 
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REMARKS. 


Those of the above named plants and insects that have been 


sufficiently studied, or are of enough importance receive consid-’ 


eration below. The plates and cuts to illustrate this Report 
were obtained from the following sources: From the Dept. of 
Agric., Washington, D. C., the plate of Bromus secalinus; cuts 
1, 2, 3, 4, 6, 7 and 10 from J. B. Lippincott & Co., and are 
after cuts in Saunder’s Insects Injurious to Fruits; cuts 5, 8, 11, 
12 and 13 were kindly loaned by Prof. 8. A. Fobes and are after 
cuts in the Ill. Repts.; cut 9 is from a drawing made by the 
writer. 

During the past season the writer assumed alone the botanical 
and entomological work of the Station, but Mr. F. P. Briggs, 
Assistant in the Natural History Department of the College, has 
continued in an efficient manner the germination experiments and 
collecting for the herbarium. 

The appointment of a Station Horticulturist has transferred the 
work of the Botanist and Entomologist largely to the study of 
life histories of plants and insects found doing injury in the State. 
The Horticulturist has assumed the work of testing fungicides 
and insecticides. Insects and plants for identification and ques- 
tions regardipg their habits will be considered by the writer, but 
questions regarding spraying and spraying apparatus should more 
properly be referred to Prof. Munson. We take this occasion to 
say that any one desiring information regarding insects or plants 
is at liberty to send specimens or ask questions. We are glad to 
notice an increasing demand for such information. Directions for 
sending specimens will be found in Experiment Station Report, 
1888, p. 194. 

The past season has not been characterized by the wide spread 
occurrence of any one species of fungus or injurious insect. The 
ravages of the Forest-tent Caterpillar, so serious and threatening 
in 1890, amounted to almost nothing the past season, as we pre- 
dicted would be the case in our last Report. ‘The past season was 
quite wet and many complaints were received of injuries done by 
various species of cut worms. The Codling Moths and Apple 
Maggot were as abundant as tsual in some sections of the State. 
There seems to be an awakening to the importance of spraying 
for Apple Scab and the Codling Moth, as more inquiries have been 
received than usual regarding fungicides, insecticides and appa- 
ratus. Complaints from two sources were received of injuries 
done to corn by Aphonus tridentatus, Say. This insect has never 
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before been accused of cutting corn in the hill after the manner of 
acut worm. Our attention has been directed the past season to a 
species of mite which is common on house plants in Orono, and 
also in the forcing house at the College. ‘This is the same species 
that has done so much damage at Cornell University and elsewhere 
in green houses. It seems to be wide spread and a serious pest- 
It is very closely related to the red spider, being a species of 
Tetranychus. There were some newspaper reports of the appear- 
ance of the Gypsey Moth in the western part of the State, but we 
are not able to find any authentic evidence that it is found in the 
State. The Fall Canker-worm has been gradually increasing in 
the Penobscot valley for the past four years. Last season it did 
considerable damage to the foliage of fruit and shade trees in this 
vicinity, and numerous eges were laid last fall. It may be 
expected to give some trouble the coming season. Spraying with 
Paris green while the worms are young, is the remedy. The Apple 
Scab seems to be the most injurious fungus the orchardists have to 
contend with, but the use of copper compounds will no doubt 
prove an efficient remedy. 

Tt may be well to state that the new Tachinid referred to in the 
Expt. Station Report, 1890, p. 189, as parasitic upon the Forest- 
tent Caterpillar and named Phorocera promiscua, Townsend, has 
since been referred by the same author to the genus Meigenia, and 
should now be ealled Meigenia promiscua, Townsend. See 
Psyche, Noy,, lé91; p. 177. 


BOTANY. 
JAMESTOWN Werp—Tnorn APPLE. 


Datura Stramonium, L. 


Specimens ef the above species have been handed to us for 
determination several times during the past five.years. We have 
observed the plant several times as a weed in gardens about 
Orono, and it may be common throughout the State. Whether 
introduced in garden or grass seed we do not know. Though it 


"appears from year to year in this region, yet being a tropical plant 


it would probably not spread. It is a native of Asia introduced 
in America. In the South it grows several feet high and is a rank 
weed found about barns and out houses where the soil is rich, or 
in fields and along road sides. The seeds are officinal and consti- 
tate the Stramonium of the druggist. In the South the seeds are 
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pulverized and mixed with lard to form an ointment much used 
for healing sores. The plant may be known by the long, funnel- 
shaped, white corolla, with a large five to ten toothed plaited bor- 
der; the large, globular, prickly seed pod, four celled at the bot- 
tom; the large, flat seeds, and the ovate, ill-scented foliage. The 
flowers are borne on short peduncles in the forks of the branching 
stems. The plant is a member of the order Solonaceee to which 
the potato, tomato and tobacco belong. It is closely related to 
Datura (Brugmansia) arborea, a shrubby plant bearing white 
Datura-like blossoms fully six inches long and grown as a house 
plant in Maine and called Wedding Bell. Those who have access 
to the U. S. Agr’l Rept. for 1889, will find this plant figured on 
Pl. VII in the Report of the Botanist. 


Wuitrte Rapiso or JOINTED CHARLOCK. 
Raphanus raphanistrum, lL. 


The following letter from Mr. Abbott, together with the re- 
sponse, being of general interest, are recorded. 


West Paris, Me., Jan. 2, 1890. 
W. I. Jorpan. 

Dear Sir:—I send you some oats with which are some seeds 
that are new to me. Can you tell me what they are? They are 
Western oats such as are brought here by the car load for feed. 

Very Respectfully, 
i): ABBOMME 


RESPONSE. 
Orono, Mr., Jan. 9, 91. 
Mr. A. J. Asport, 
West Paris, Mr. 

Dear Sir:—Your letter and package were handed me by Prof. 
Jordan for consideration. The foreign matter in the oats sent 
consists of the pods and included seeds of Raphanus Raphanis- 
trum, L. The Wild Radish or Jointed Charlock. The plant yield- 
ing these pods is a troublesome weed in Eastern New England and 
farther west. It is a near relative of the garden Radish, Raph- 
inus sativus, L, and was. introduced from Europe. This plant 
belongs to the Order Cruciferee or Mustard Family. The pods 
are necklace-formed and break into joints by constrictions 
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between the seeds, as shown by the specimens sent. By examin- 
ing the joints of the pods, you will find the brownish spherical 
seeds. What the physiological effects of eating so much radish 
seed would be upon animals I cannot say, but as the seeds of some 
cruciferous plants yield an irritating pungent oil, the effect would 
probably be like that of mustard seed, laxative and stimulating to 
the digestive organs. This effect would not be desirable in 
healthy animals. The radish seed, though an adulteration, would 
haye some nutritive value. Clean oats would be preferable and 
this adulteration ought to make them of less market value. Such 
oats should not be used as seed, as this bad weed would be intro- 
duced whereever they were sown. It would not be possible to feed 
such oats on the farm without introducing the weed. We would 
advise farmers not to buy them. The weed is already in the 
State, being rather common about Orono. Care should be taken 
not to further extend it. It may be said in its favor, that it is an 
annual; and could be eradicated in one season, by careful tillage. 
We would like to know whether the oats received from the West 
are often thus adulterated or whether this is the first time you 
have seen it. J wish you would send me a quart of the sced adul- 
terated just as taken from the car. J want to determine the per 
cent. of foreign matter and keep the sample for the museum. 


Yours very truly, 
K. UL: Harvey, 
Botanist for the Station. 


YELLOW Dock anp Bitrer Dock. 
Rumex crispus, L, and Rumex obtusifolius, L. 


The above species sent for determination are common weeds in 
fields, gardens and waste ground. They are naturalized from 
Europe. The Curled Dock is smooth, has lanceolate acute leaves 
with the margins strongly wavy curled. The lowest leaves truncate 
or scarcely heart-shaped at the base. The flowers in crowded 
whorls on a long wand-like raceme. The valves (three inner 
sepals) round, heart shaped with an obscure toothed or entire 
border and nearly all grain bearing. 

The Bitter Dock has a rough stem, the lowest leaves ovate 
heart-shaped and obtuse. Flowers in loose, distinct whorls. The 
valves strongly veined, ovate shield-shaped with sharp, awl-shaped 
teeth at the base. Only one usually grain bearing. 
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These plants belong to the order Polygonacew or Buckwheat 
Family, and are related to the smart weeds and the cultivated 
buckwheat. They are figured in the U. S. Agr’l Rept., 1889, 
Pl. VIII and IX in the Rept. of the Botanist. 

Those interested in the species of Rumex (docks) occurring in 
the United States, will find all the species considered (about 
twenty) and finely illustrated in the Third Annual Report of the 
Mo. Bot. Garden, in an article from the pen of Prof. Wm. Tre- 
lease, Director, St. Louis, Mo. 


— oe 
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(Bromus secalinus, L.) 
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Cuess, or Crear. 
Bromus secalinus, L. 


A letter containing specimens of the above named grass was 
received from Mr. F. V. Barker, Athens, Me., who stated that 
the plant grew on his farm and he wished to know whether it was 
of any value. ‘The following response may be interesting in con- 
nection with the cut we give of this species on the opposite page. 

Orono, Me., Dec. 10, 791. 
Mr. F. V. Barker, 
Atuens, Me. 

Dear Sir:—The specimen of grass you forwarded to Prof. 
Balentine has been handed to me for examination. It is Chess or 
Cheat, known to botanists by the name Bromus secalinus, L. 
Some farmers still hold to the old tradition that Chess is a degen- 
erate wheat, but most now know it is a distinct species, which 
sometimes overruns grain fields. The seed is sometimes sown with 
the grain, but more often gets in from neglected fence corners or 
hedge rows. It is a very hardy, coarse plant, that seeds profusely 
and would soon overrun a field if not checked. It is an annual, 
hence careful cutting for one season would eradicate it. It is of 
no value to the farmers of Maine, though it has been suggested as 
a winter grass for the South, where some of its near relatives are 
esteemed. It is rather to be regarded as a weed and should be 
destroyed. It is not a native grass, but was introduced from 
Europe. It may be recognized by the aid of the accompanying 
cut and the following description: Flowering glume oblong, con- 
vex on the back; flowers lapping over one another before expand- 
ing; lower empty glume distinctly 3—5 nerved, the upper 5—9 
nerved, annual; panicle spreading, even in fruit, the drooping 
peduneles little branched; spikelets oblong-ovate, turgid, smooth, 
of 8—10 flowers ; glume rather longer than the palet, short awned 
or awnless; sheaths nearly glabrous. Growing in fields or waste 
slaces as though introduced. 


Respectfully, 
Be i. HARVEY; 
Botanist for the Station. 
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EXAMINATION OF MOSSEs. 
L. H. Merrill and F. L. Harvey. 


The following letter was received at the Experiment Station 
last fall. 

Cuar_otre, Mr., Nov. 30, 1891. 
Messrs. or THE EXPERIMENT STATION. 

Dear Sirs :—As the U. 8. Agr’l. Repts. and Bentley’s Botany, 
state that some mosses are rich in nutriment, and as our school 
text books skip these eryptogams, I send you three specimens for 
examination, which I hope you will report upon to me as soon as 
convenient. 

No. 1 is found in large quantities covering mossy low bogs 
with a soft cushion from six to eighteen inches thick. If scalded 
and mixed with a very little corn meal it is eaten with apparent 
relish by swine. 

No. 2 grows on a little higher ground arouzd the edge of bogs. 

No. 3 grows in sandy places on high ground. Have any of 
them any nutritive value as foods for animals ? 

Yours truly, 
HENRY A. SPRAGUE. 


The specimens refered to above were submitted to the Botanist 
of the station for botanical determination and to the Chemist of 
the station for analysis, with the following results. 


Boranist’s Report. 
No.1. Sphagnum cymbifolium, Ehrb. Bog Moss. 
No. 2. Polytrichum Juniperinun, Willd. Bear’s Bed, or Robin’s 
Rye. 
No. 38. Hypnum splendens, Hedw.—H. proliferum, L. 
No. 4. Wypnum Schreberi, Willd. 
No. 5. Cladonia rangiferina. Reindeer Moss—a lichen. 


REMARKS. 


Mr. Sprague’s No. 3 was a mixture of two species, Nos. 3 and 
4 above, which are reported in the analysis. No. 5, the Rein- 
deer Moss, being a well known food of species of Cervide, was 
submitted to chemical examination for the sake of comparison. 

The accounts given in works on botany, or elsewhere of mosses 
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being used as food for man and the lower animals, generally if 
if not always refer to lichens, which should not be confounded 
with the musci or true mosses. We find no authentic record 
of true mosses being eaten voluntarily or having been fed to 
domestic animals. It isa fact of common observation that the 
domestic animals reject them. ‘This may be due to their being 
unpalatable or possibly in some cases to deleterious properties. 
As animals will not eat them unprepared, they would have to be 
mixed, if fed, with something to make them palatable, as was done 
by Mr. Sprague. Whether they possess deleterious properties 
would have have to be determined by feeding experiments for 
each species. As the mosses have apparently never been 
examined chemically to determine their nutritive value, the results 
of the Station Chemist given below will be interesting. They in- 
dicaté that the species examined contain much more nitrogen than 
the lichen (reindeer moss,) which is freely eaten by species of 
deer and that they compare favorably with timothy hay in amount 
of nitrogen, though it is less easily digested. A series of experi- 
ments to determine palatability, deleterious properties and digesti- 
bility would be interesting. A more exhaustive analysis might 
detect compounds that would materially affect *the food value. 
The following is the 


ReEporRT OF THE CHEmMIST—Mr. L. H. MERRILL. 


Since the mosses are not likely to become very important food 
plants, it was not thought advisable to make a complete analysis 
of the specimens submitted, but to confine the work to a brief 
examination of the nitrogenous compounds which they contain. 
While we do not know the exact nature of these compounds as 
they exist in the species examined, yet it may be assumed that 
their value may be determined with some degree of accuracy by 
applying the same methods used in the study of fodders. 

It is evident that the value of the mosses as food must depend 
upon their digestibility. They were accordingly submitted for 
twenty-four hours to the action of pepsin solution, prepared in 
the ordinary manner. The nitrogen was determined in the undi- 
gested residues, and the per cent. of the whole amount of the 
nitrogen digested calculated from these figures. 

As a matter of interest a common lichen (Cladonia rangiferina) 
was added to the list. Two well-known fodders, Timothy Hay 
and Alsike Clover, have also been inserted in the table for more 
ready comparison. 
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It will be seen from these figures that one of es mosses Con- 
tains as much nitrogen as the Timothy Hay; the others about 
three-fourths as much. The digestibility, however, in all of them 
is very low, in none of them reaching more than one-half that 
shown by Timothy. Nevertheless, if these figures be accepted as 
representing the actual food-value of the mosses and they prove 
palatable—which is doubtful—the facts obtained would seem to 
justify farther study. 


EXAMINATION OF SEED FOR IMPURITIES. 

The Station is prepared, so far as its facilities permit, to 
examine seeds for the presence of noxious weeds, and report 
upon them. Below is given the results of an examination to eall 
attention to the nature of the work. Seeds of weeds present that 
can not be identified at sight, are grown and positively deter- 
mined from the plant. Those intending to plant large areas of 
clover or grass could be assured of the absence or presence 
of noxious weeds and sometimes avoid the introduction of pests 
hard to eradicate when once established. 


REpPorT. 


Weight of seed examined, one half ounce- 
Name of seed, Red Clover, Trifolium pratense, L. 


Total number of weed seeds, 121 
Harmless—Herds Grass, Phleum pratense, 30 
Harmful—Fox tail, Setaria glauca, a9 
‘¢ Smart weed, Polygonum acre, 
‘* Black Bindweed, Polygonum convolvulus, L, 12 
x Polygonum 5 j 
Rib Grass, Plantago lanceolata, L. 5 
Unknown Weeds, two kinds, 15 
Total, 121 


Received from Mr. G. S.Flood, Waterville, Me., and purchased 
from F. J. Savage, Ft. Fairfield, Me. 
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REMARKS. 

It is impossible to get seed entirely free from foreign seeds. It 
is important, bowever, whether the few found are harmless like 
herds grass seed in clover, or whether they are the seeds of bad 
weeds. ‘The above seed can not he regarded dirty, as the weight 
of foreign matter is very small, but it contains the seed of the 
foatail and English plantain, one would not care to introduce in a 
meadow. For my own planting I would reject such a seed as the 
above. 


ENTOMOLOGY. 
TICKs. 
Txodes vicinus, L. 
(Ord. Acarini: Fam. Ixodidee). 


We received specimens of a species of Tick from Mr. Thos. 
Lord of Skowhegan, found on the domestic cat. The American 
species of Ticks have not been studied much and the writings on 
the subject are meagre. Not being able to find a description of 
the species, some of the specimens were referred to the Dept. of 
Agric., Division of Entomology. They were examined by Dr. 
Marx, and Prof. Riley writes us that the form is Jzodes ricinus, 
L. The species sent us is very common in Maine and is the one 
which so badly infests our wild hare, or rabbit. We have seen 
rabbits during the month of July with the head almost covered 
with these ticks and ia such a condition it must have been a 
misery to live. 

Dr. Marx of the Dept. of Agric., we understand, is studying 
this group, and we may hope for a monograph of our American 
species. 

Spoixnx or Hawk Morus. 
(Order Lepidoptera: Fam. Sphingide. 

During the past season three species of sphinges have been 
received for examination, viz: Smerinthus geminatus, Say., 
Triptogon modesta, Uarris, and Sphinw gordius, Cram. 

As these moths are apt to attract attention on account of their 
size, a few words regarding them may be interesting. 

They are called Sphinx moths, or Sphinges, because the larve 
have the curious habit of raising the anterior portion of the body 
and remaining motionless for a long time in that position, thus 
bearing a fancied resemblance to the fabled Sphina. 
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Hasirts. 


The eggs are laid singly on the food plant, hatch in one or two 
weeks ; the young larvee are usually pale green or yellowish green 
and clothed with short, erect hairs. They molt or shed the skin 
about four times before they are fully grown. They have on the 
twelfth segment a spine that curves backward and is called the 
caudal horn. (This horn disappears after the first molt in a 
few species.) The mature larva is cylindrical and smooth or 
granulate. When done feeding they descend and usually enter 
the ground to transform, though a few make imperfect cocoons on 
the surface made of leaves drawn together with silk. 

The moths are medium sized to large, the bodies short, fore 
wings comparatively long and narrow, hind wings much smaller, 
head large, clothed with hair-like scales, either tufted or appressed ; 
eyes, large, hemispherical, naked. The proboscis usually long 
and slender and when not in use, coiled like a watch spring 
between the palpi. The wings usually move rapidly in flight. 
They are sometimes taken for humming birds. This is quite a 
large family, there being, according to Prof. J.°B. Smith, over 
eighty species in temperate North America. According to 
Prof. Fernald there are nearly fifty species in New England, 
the most of which occur in Maine. Quite a number of the 
species feed upon the foliage of fruit trees, forest trees and 
shrubbery of economic importance. Of those mentioned above, 
Smerinthus geminatus, Say., is a general feeder and has been 
found upon the apple, plum, elm, ash and willow. 


Triptogon modesta, Harris, feeds upon the poplar and cotton 
wood. 

Sphinx gordius, Cramer, (Fernald Sphinges of New England, 
p. 44, Fig. 1, Pl. 1), has been called the Apple Sphinx on account 
of its common occurrence in orchards, but it feeds upon the ash, 
also upon the Sweet Gale (Myrica Gale, L. and the Wax Myrtle, 
Myrica Cerifera, L.) Those who are interested in the above 
species, or in the Sphinges generally will find the Sphinges of New 
England considered in detail in Fernald’s Sphingidee of New 
England, published in the Agr’l Rep’t of Maine, 1886, or the 
Sphinges of America, north of Mexico, in Prof. J. B. Smith’s 
Monograph, published by the American Entomological Society of 
Philadelphia, Pa. 
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Cut- Worms. 


The following letter regarding cut-worms was received at the 
Station. We place it and the answer on record as containing 
information perhaps important to others. 

Farmineton, MeE., 6, 5, 1891. 

Dear Sim: 

.~I send you by this mail specimens of a worm which is 
destroying a lawn in this place, in front of and around our 
county building. The soil is sandy and it has been top dressed 
for several seasons to get the lawn; and now the turf is about 
two inches thick. Rear of the building is a cemetery, been 
there for over a century. 

Will you kindly look into this matter; tell us what the worm is, 
how to prevent further ravages by it, and what to do to kill out 
the thousands of worms now eating away at the grass roots. 

I shall make an item about this lawn, also say I have sent 
specimens to the State College; and I hope you will write an 
article upon them to print in my paper. Nobody here, thus far 
has ever seen these worms here bcfore. 


Yours very truly, 


Joun M. S. Hunter. 


Answer 1o Mr. Hunver’s Lerrer. 
Orono, ME., July 24, ’91. 
Editor of Farmington Chronicle : 

The specimens which you sent me some time ago for examina- 
tion prove to be the Glassy Cut-worm known to entomologists as 
Hadena devastatrix, (Brace). There are a great many species of 
the so-called Cut-worms; some of them climb trees and eat the 
foliage, while others work about the roots or base of plants. 
They all do more or less damage and work at night. As 
a class they are hard to manage. When they are not numerous 
and affect gardens, digging them out of the hills where their 
depredations are noticed, or putting bunches of hay or small 
boards on the ground for them to hide under, and then examining 
and killing them, have proved good remedies. 

When they affect field crops, meadows or lawns the treatment 
would have to be different and on a more extensive scale. If the 
lawn has been so far affected that the grass is dead and 
re-seeding will be necessary, the ground should be plowed next 
Spring and before the seed is sown a load of fresh cut grass 
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thoroughly sprinkled with Paris green in water, 1 lb. to 150 gal- 
lons of water, should be spread upon the ground and left a few 
days. The worms will crowd to the surface for food, eat of the 
poisoned grass and die. 

This same treatment has been successfully tried for cut-worms 
in corn fields or other crops planted in rows, the poisoned grass 
or cover being scattered in small bunches between the rows. If 
the lawn has not been destroyed so that re-seeding is necessary, and 
it is desired to treat it without disturbing the sod, then we would 
advise the use of Kerosene Emulsion. ‘This has been successfully 
used for grubs in lawns at the Department of Agriculture, Wash- 
ington, D. C. 

You wil find an account of the «2xperiments in Insect Life, Vol. 
1, No. 2, page 48. (This journal is published by the Department of 
Agriculture and you can no doubt get a copy by addressing the 
Seerctary of Agriculture.) You will find a formula for the prep- 
aration of Kerosene Emulsion in Dep’t of Agriculture Report, 1884, 
page 331, and also some other information on the subject that will 
be instructive. Other articles on the treatment of cut-worms will 
be found in Insect Life, Vol. 3, No. 5, page 247; U.S. Agricul- 
tural Report 1885, page 270; Prof. Fletcher’s Report, Central 
Expt. Farms, Ottawa, Canada, 1889; Canadian Entomologist 
1889, Sept. or Oct., also in the writings of Prof. Cook and other 
entomologists to the Experiment Stations. 

As the above cut-worm goes into the chrysalid state in July, its 
depredations are probably over for this season and it is more than 
probable, it apparently being confined to the lawn in question, 
that it will not give so much trouble next season. The chrysalids 
hatch into moths in the latter part of August or September and 
they will scatter to lay their eggs. Cut-worms are apt to be badly 
preyed upon by parasites and thus destroyed. Should they begin 
work again next Spring I would advise the grass trap or Kerosene 
Emulsion treatment. Should you need any more detailed informa- 
tion than I have given, write again. 

Yours truly, 
Wig dle NS UNEyiaye., 


Entomologist for the Station. 
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REMARKS. 

The above species, Haudena devastatrix (Brace), together with 
the Greasy Cut-worm, Agrostis Ypsilon (Rott.), were received 
from Mr. Sleeper, Auburn, Me., see letter pp. 200, 201, also reared 
by the writer from worms doing damage to corn and other crops 
about Orono. A species of Climbing Cut worm, the Variegated 
Cut-worm, Agrostis saucia (Hubner), was sent by Mr. W. K. 
Burgess, Monroe, Me. 

The above species are considered and figured below. The term 
Cut-worm is very loosely used, being often applied to the larva of 
the June bug, which cuts grass roots ; to the wire worms, the larvee 
of the snapping beetles, and even to the borers that cut channels 
in woody plants. The term cut-worm is principally confined by 
entomologists to larvee of the Owlet Moths (Noctuide ), that have 
the habit of hiding just under the surface of the ground during 
the day and feeding upon the roots, stem or leaves of plants by 

night. When the larve climb high and feed upon the foliage a 
tall plants or trees, they are called Climbing Cut-worms. 

The cut-worms may be known by the following general charac- 
ters: 

The moths known as Dart Moths or Owlet Moths are deltoid or 
triangular in shape (see Figs. 4, 6 and 7) when the wings are 
closed, and usually fly at night, and often enter rooms, being 
attracted by the light. The worms when full grown measure from 
one to two inches in length, have sixteen legs (three pairs of true 
legs and five pairs of prolegs), thick bodies which taper som2what 
at the ends; without hairs and greasy looking, brown gray or 
greenish with indistinct longitudinal or oblique markings; head 
long, shining red or baown, head and anal segments armed above 
with a horny plate, darker than the remainder of the body. On 
each segment are six or eight dark colored humps, each bearing a 
hair. (See Fig. 6.) When disturbed the worms curl themselves 
into a ring as shown in Fig. 2. There are between three and four 
hundred American species related to the cut-worms and many 
species besides the above are numbered among the pests of the 
farm, garden and orchard, 
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Tue VARIEGATED CUT-worM. 
Agrostis saucia (Hubner). 
(Ord. Lepidoptera: Fam. Noctuidz.) 


DESCRIPTION. 


Eggs—round, flattened, pink, prettily ribbed and ornamented, 
laid in patches of several hundred on the twigs of the apple, 
cherry and peach. Mr. Monroe’s specimens were found on the 
trunks of plum trees. Fig. 1, a, represents an 
egg enlarged, showing the ribbing and orna- 
mentation. Fig. 1, 6, represents a cluster of 
the eggs, natural size, attached to a twig. 

Larve, when young, dull yellow marked 
with darker spots. Full grown larva, dull 
flesh color, mottled with brown and black and 
elongated velvety black markings on the sides, 
large, when mature nearly two inches long. 
Fig. 2 shows the larva at rest and the head 
magnified to show the markings. The larve 
are mature in June, when they enter the 
ground form an oval cavity within which they 


change to the chrysalis, which is deep mahogany brown, pointed 
at the extremity, as shown in Fig. 3. 

The moth, shown in Fig. 4, 
expands about one and three- 
quarters inches and the fore 
wings are grayish brown marked 
with brownish black; the hind 
wings are white and pearly, 
shaded toward the margin with 
pale brown. The moth is on the 
wing in July and lays its eggs as shown above. 
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Tue Grassy Cur-worm. 
Hadena devastatrix (Brace). 
(Ord. Lepidoptera: Fam. Noctuide. 

The eggs of this species and the egg-laying habit, so far as we 
know, are not known. Probably the eggs are laid on plants near 
the ground, which is the usual place of depositing them by cut- 
worms, and not in the ground, as formerly supposed. Brace, who 
originally described the moth, says the eggs are laid in autumn 
and hatch in May. The belief among entomologists now is that 
most cut-worms hatch in the fall and enter the ground, maturing 
the following spring. 

Larva—length 1.8 inches, color translucent glassy green with a 
tinge of blue; head venetian-red, jaws black, a small black spot 
on each side, head shield distinct, hard, polished, dark brown ; 
caudal plate not so well defined and pale. The larve is full 
grown the last of June and soon changes to the chrysalis, which is 
dark mahogany brown, attenuated at the end more than usual, 
two distinct slightly curved horns at the end with several stiff 
bristles around them. The larve is shown, Fig. 5, natural size ; 
below the larva is one of the segments enlarged, showing the dots 
bearing hairs, usually found on cut-worms. 


Fig. 5. Fig. 6. 
Moth—spread of wings from an inch and a half to an inch and 
three-fourths ; fore wings grayish brown crossed with four more 
or less distinct white wavy lines, edged more or less with black ; 
hind wings pale brownish gray. This species is on the wing in 
July. Those we transformed came out the third week in July. 
It is shown natural size in Fig. 6. 


Feeding upon grass roots and corn in the hill, in Maine. Stalks 
of corn eight inches high were found cut by this species. Brace 
says it prefers beans, and several writers accuse it of cutting cab- 
bage. It does not seem to be s> abundant in Maine as the next 
species, though locally about Farmington, Auburn and Lewiston 
it did considerable damage the past season. This species is found 
in Canada and in the Southern and Middle States and we believe 
it has been found in Europe. 
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Greasy oR Brack Cut-worm. 
Agrostis Ypsilon (Rott.) 
(Ord. Lepidoptera: Fam. Noctuidz.) 


Eggs—pale fulvous ; nearly spherical, base somewhat flattened ; 
laid in small patches, often of two or three layers and sparsely 
covered with long scales from the abdomen of the female moth. 

_Larve when full grown abont an inch and a half long, dull lead 
brown color with five longitudinal paler stripes; under side of 
body pale greenish yellow. 

The Moth, Fig. 7, has dark fore wings with a bluish tinge on 
the front border and with a dark 
= brown lance-shaped mark running 
from the posterior portion of a kid- 
ney-shaped spot in the middle of the 
wing. Hind wings pearly white and 
semi-transparent. 

This species is world-wide in its 
occurrence and does great damage to 
garden and field crops. It has been 
found destroying cabbage, tomatoes, potatoes, tobacco, cotton, 
corn and beans. In confinement it will feed upon apple and grape 
leaves. There are two broods and the moths are on the wing 
from April to October. Those we reared emerged the last of 
August. It was found by Mr. Sleeper cutting corn, but more 
abundantly by him in potatoes. We bred the moths from worms 
taken in corn hills, but did not notice their work in potatoes 
near by. 


REMEDIES. 


The remedies may be divided into natural and artijicial. WNat- 
ural remedies are those provided by nature to hold insects in check 
and prevent their undue increase. Under this head would come 
parasites, like Ichneumons and Tachina flies, that lay their eggs 
in the worms and destroy them; predaceous insects, as various 
species of beetles, hemiptera, mites and spiders; birds, as the 
robin, catbird, blackbirds and poultry; and guadrupeds, as the 
skunk and probably moles, all of which eat them. 

Artificial remedies are those devised by man to protect his 
crops, or destroy the insects feeding upon them. They may be 
divided into preventive and destructive. 

Preventive are those that protect the plants from attack, but do 
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not destroy the insects. Destructive are those that attempt to 
effectually remove the cause of the injury by aiming at the life of 
the insect. 

PREVENTIVE REMEDIES. 

a. Application of chemicals or other substances to the soil, which 
do not poison the worms but makes their food unpalatable. They 
do not seem to relish salé like the higher animals, and its use is 
highly recommended by Lintner and others. <A handful is applied 
on the surface to.each hill. Soaking the seed in Copperas water, 
one pound to the bushel of seed, allowing it to remain twelve 
hours, and then rolling it in plaster, would come under this head. 
This method is strongly recommended by Lintner. Tobacco has 
been used successfully to protect cabbage plants. It is put under 
the surface around the plants. 

b. By proiecting the plants so the worms cannot reach them. 
Under this head would come wrapping cabbage and other set 
plants with brown paper, burdock, walnut, or other leaves, or 
surrounding the base of the plants with tin or paper tubes or 
frames. Paper frames should be made broader at the top to pr- 
vent the worms crawling up the sides and set a little below the 
surface of the soil at the bottom. ‘Tin tubes are much more dur- 
able. They can be made of slips of tin 2 in. by 10, bent in the 
form of a cylinder, and bent so as to loop at eachend. They 
should be painted inside to prevent burning the plants by the sun. 
Bands can be made of tin and put around the base of fruit trees 
to protect them from climbing cut-worms. 

Fitch recommended digging a shallow trench with perpendicular 
sides around the garden. This is based upon the belief that cut- 
worms travel to the cultivated ground from the adjoining meadows 
and pastures to feed unon the tender, cultivated plants. 

c. By thick planting so as to have a good stand left after the 
worms have been fully fed. As Fitch expresses it, ‘‘plant one 
seed for the blackbird, two for the Grow, three for the cut-worm 
and three to grow.” 

d. By dusting the foliage with dry powders like hellebore, ashes, 
or air slacked lime, to make it unpalatable to the worms. 


DESTRUCTIVE REMEDIES. 

a. Early plowing in the Fall. This destroys the weeds upon 
which the young worms feed and they starve. After summer 
crops are harvested the weeds are usually allowed to grow, giving 
the worms abundant food. 
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b. Late Fall plowing. 'This should be done after the worms 
have become torpid and have gone into winter quarters, so as to 
break the walls of the cells in which they hybernate, thus exposing 
them more fully to the changes of temperature. 


ce. Early Spring plowing and late seeding is supposed to cut off 
their food supply and starve them. 


d. Late Spring plowing and seeding is supposed to give the 
worms a chance to mature on weed food and transform before the 
crop is planted. 


e. Frequent cultivation of sod lund is supposed to be beneficial. 
The moths lay their eggs upon plants near the ground. They 
deposit more eggs upon grass ground than elsewhere and the 
worms would accumulate in meadows. ‘Turning every two years 
is advocated by some. Summer fallowing his been advocated in 
extreme cases. 


f. Making deep holes about the hills with a dibble has been tried 
with good effect. For this purpose a sharpened stick about two 
inches in diameter is used. It can be thrust very rapidly deep in 
the soil once or twice near each hill. This makes a smooth, 
round hole into which the the worms fall and cannot get out, and 
they perish or eat each other. To mike their death certain go 
over the field again the next day, thrusting the stick in the same 
holes to crush them. 


g- Pouring solutions about the hills poisonous to the worms. 
Saltpetre lias been used for this purpose and is said to destroy the 
worms and at the same time provide nitrogen food to the plants. 


h. Dipping plants to be set in Hellebore Solution has been suc- 
cessfully used with tobacco plants. We have no record of its 
being tried for cabbage plants. One pound of Hellebore to ten 
gallons of water was used for tobacco plants. 


z. Digging out the worms when the plants are seen to be 
affected by them. This is somewhat like locking the barn after 
the horse is stolen, but you have the satisfaction of destroying the 
perpetrator. Preventive remedies leave the worms to multiply 
over two hundred fold. Such a remedy as the above strikes a 
hard blow at the cause. This is a laborious method, but in con- 
nection with thick planting so a good stand will be left, it is effect- 
ual and largely practised. 

j. Spraying the foliage with London purple, Paris green or 
Hellebore water will kill species that attack the foliage. 
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k. Shaking the trees or vines early in the morning and destroy- 
ing the worms that fall has been recommended for climbing cut- 
worms. 

1. Werosene Emulsion has been successfully tried at the Dept. 
of Agric., Washington, D. C., for destroying root-eating grubs in 
grass grounds and would, without doubt, prove as effectual in kill- 
ing cut-worms under similar circumstances. 

For grass grounds we quote from Mr. Cogan’s report to Prof. 
Riley (Insect Life, Vol. 1, No. 2, p. 49), the following: ‘‘The 
places affected were thoroughly drenched with an emulsion of 
kerosene in the proportion of one to sixteen, and the ground then 
well watered. I found that where this emulsion was used the 
grubs immediately ceased their depredations, penetrated further 
into the ground and not a live one was found to date after careful 
search, while in other places, where the emulsion was not used, 
they are still working in a lively manner.” For the details of the 
experiment see periodical quoted above. ‘The above method could 
be used to destroy the grubs of the May beetle as well as cut- 
worms. 

We copy the formula for preparing kerosene emulsion from 
U.S. Dept. of Agric. Rept., 1884, p. 331, where further details 
may be found. 


Kerosene, - - - - - 2 gallons, 67 per cent. 
Common soap or whale-oil soap, - 1-2 ° B7 kk 
Water, - - = S ¥ 1 66 0 


Heat the solution of soap and add it boiling to the kerosene. 
Churn the mixture by means of a force pump and spraying nozzle 
for five or ten minutes. ‘The emulsion, if perfect, forms a cream 
which thickens on cooling, and should adhere without oiliness to 
the surface of glass. Dilute the emulsion, before using, with 
nine parts of water. The quantities used above, when diluted, 
would make thirty gallons of wash. Prof. Riley urges the impor- 
tance of proper emulsion, while Prof. Cook uses the following 
formula: Dissolve 1-4 lb. hard soap in two quarts boiling water, 
add 1 pint of kerosene and mix thoroughly. This should form a 
thick, cream-like mass. Before using, dilute with two gallons of 
water. 

m. Killing the worms before the crop to be jeopardized is up, or 
the plants to be set are put out. There are several ways of 
accomplishing this end, known under the general names, ball trap 
system, and poison ball trap system. In all of these methods the 
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land should be plowed early and the natural food of the worms 
destroyed. While they are starving, green food, as grass, clover, 
cabbage leaves, etc., may be put in bunches through the field. 

The worms collect to eat this food and crawl into the ground 
near by when done feeding or secrete themselves under the traps, 
and can readily be dug out or caught and killed. In the poison 
ball trap system the food is poisoned, thus saving the trouble of 
digging or searching for the worms. 

Prof. Cook poisoned clover and then forked it from a wagon in 
small bundles, at intervals through the field. Prof. Riley recom- 
mends that the food will keep fresh longer if tied in balls or loose 
masses. Another party put poisoned cabbage and turnip leayes 
in rows fifteen to twenty feet apart through the field. The food 
can be poisoned with Paris green or London purple, preferably in 
suspension in water, though some have mixed it with plaster or 
flour. 


Tue Cotron-woop DaGceEr. 
Apetala lepusculina, (Gue.) 
(Ord. Lepidoptera: Fam. Noctuide.) 

The larva of the above species was received from Mr. W. F. 
Phinney, Standish, Me., and said to be feeding upon the leaves 
of the door-yard plan- 
tain. So far as we 
know, it has never be- 
fore been reported as 
feeding upon species 
of Plantago. As the 
name indicates, it usu- 
ally feeds upon the 
cottonwood, Populus 
> monilifera. 

This species may be 
known by the follow- 
ing description : 

Fig. 8. Larve, when young, 
almost white with a distinct black dorsal line, short black tufts 
and sparsely covered with white hairs. When full grown, green- 
ish yellow and thickly covered with long, soft, bright yellow hairs, 
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which grow immediately from the surface and curl round the sides 
each way from the middle of the back; head black. ‘There are 
two little black spots on the top of both the first and second seg- 
ments, w:th a pale line between them. The top of segments 4, 6, 
7, 8, 11, each bear a straight black brush of hairs. When at rest 
the larvee remains curled upon the leaf as shown in Fig. 8. Our 
specimen agreed exactly with the above description in the number 
of black brushes, though some specimens have only three tufts, 
others six, and occasionally there are a few black hairs among the 
yellow on the body. Our specimens were received about August 
1st, which would indicate the secon] brood, the first brood emerg- 
ing in June. When grown the larve seek a sheltered place, chink 
in the bark of a tree or cap of fence, and chinge to a dark, shiny 
brown chrysalis, encased in a pale yellow cocoon composed of silk 
and hairs of the caterpillar. The insect passes the winter in the 
cocoon. 

The moth has light gray fore wings with a broken black band 
near the margin and a few black spots in the middle. Hind wings 
white with black marks in the fringe. 


THREE-TOOTHED APHONUS. 
Aphonus tridentatus, Say. 
(Ord. Coleoptera: Fam, Scarabide.) 

Scarabeus tridentatus, Say, Jour. Acad. Nat. Sciences, Vol. 1, 
No. 2, June, 1817. Original description Say’s Entomology, Vol. 
11, p. 134. Proc. Acad. Nat. Sciences, 1855, pp. 21-23. 

The technical description of the beetle as given by Say. is as 
follows : 

Body black, punctured, clypeus, scabrous ; an obsolete elevated 
abbreviated line in the middle; an elevated transverse tridentate 
line on the anterior submargin, confluent each side, with the lateral 
reflected edge; tip much narrowed, emarginate, reflected ; thorax, 
punctures generally diffused; scutel impunctured; elytra with 
punctured strixe, beneath reddish brown. Length three-fifths of 
an inch. Described from a single specimen brought from Arkan- 
sas by Thos. Nuttall. 
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Popular Description of the beetle. Body black, 
thick set and about turee-fifths of an inch long, 
head and thorax marked with small round pits. 
The head apparently ending in an upturned border 
bearing three teeth (the teeth are borne on the 
clypeus). The wing cases (elytra) each marked 
with about nine longitudinal pitted furrows, those 
oa the edge obscure; legs stout, under side of 
body and legs reddish brown. The beetle is shown 
in Fig. 9, about one-fourth too large. The head 

Fig. 9. is shown turned down so that the suture between 
the clypeus and epicranium does not show, and the teeth and the 
clypeus projecting forward appear in relief. 

This species is distributed from Maine to Texas, but nothing is 
known of its habits or transformations. It has not before, so far 
as we can learn, been accused of doing injury to crops. The 
writer received specimens of this beetle the past season from Mr. 
Nathaniel H. Sleeper, Lewiston, Me., and from Mr. C. V. Manley, 
Auburn, Me. It was accused by both parties of cutting corn in 
the hill after the manner of the cut-worm. In the mouth of two 
witnesses the guilt would seem to be established. 

Below we give the evidence found in the letters accompanying 


the specimens. 
Lewiston, ME., June 25, 1891. 


TooW. He JorpAn, M.S. C: 

Dear Sir:—I herewith send to you some samples of a corn 
destroyer that I found while hoeing my corn. What I want to 
know is whether the bugs I send are enemies or friends; whether 
the bug eats the corn, or whether he is after something that does. 
I found some ten or twelve of these bugs just by the stalks of corn 
and sometimes one or two inches under the surface, and sometimes 
there were two or three stalks eaten in one hill. In three 
instances I found the black eut or corn worm; once the worm and 
bug in the same hill, and one time a worm in the midst of the 
stalk eating his way up. 

If you can put me in the way of saving the corn you will oblige 
me very much. 

NatTHANIEL H. SLEEPER. 

When we received the above letter we were of the opinion that 
the cut-worms were entirely responsible and we wrote Mr. Sleeper 
to this effect and requested him to examine farther, and following 
is the response. 
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2np LETTER. 
Lewiston, Me., July 1st, 1891. 
Be ELARVEY : 

Dear Sir:—I received your letter last evening and thank you 
very much for it. I went out early this morning and dug into 
some hills of corn. In the first one found a beetle. Dug into a 
few more and found none, but found 24 hills of corn that had 
been dug into during the night. In some of them the roots had 
been all laid bare, and some only dug into at the side by some 
animal, I think a skunk. I suppose he was digging for beetles. 

This evening I went out to the corn to look for worms and 
beetles. I dug into twenty hills; in nine of them I found the 
same beetle, in five were worms, in six were nothing found; in 
two of the five were worms in the stalk above the ground about 3 
inches. The smallest one I send to you. 

The large, dark colored one is he that eats off the stalk above 
eround and eats pitato stalks and the beans more than he does 
the corn. The other two large ones were found where the stalk 
was eaten an inch below the surface, one in a place. These two 
are larger than others, and had the same appearance of those I 
found some days ago. 

The largest black worm is seldom found in my corn; he is 
plenty in the potatoes. The two large, light colored ones I have 
found more plenty in the corn. 

IT send you a little box with some specimens. 

Yours truly, 
N. H. SLEEPER. 


Lisson, MeE., June 9th, 1892. 
Hoek. Ue Harvey, Esq. : 

Dear Sir:—I received your letter a short time ago and was 
immediately called away, hence the delay, and will say that the 
ground was new land, was in grass for ten years, was never 
plowed before. 

In the fall of 1890, I took out the stumps and stone—large pine 
stumps and lots of them. In many places the old forest mould 
was plenty. I think the beetle was a native of such places. 

The manure was barnyard scrapings with Clark & Williams’ 
superphosphate. I found no corn cut so low down where the cut- 
worm was. I found some cut-worms but not many; those that 
were cut (as I think) by the beetle were cut snug to the kernel or 
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to the roots of the corn. You remember I wrote you the second 
letter; in that told you of twenty hills injured. If I remember, 
was six beetles found; some of them in close to the injured corn, 
though not quite certain of it. I feel certain he is the fellow 
that did it. N. H. SLEEever. 


From the a':ove evidence it seems certain that the beetles are in 
part responsible for the injury. This opinion is strengthened by 
the letters from another locality given below. 


Atvsurn, MeE., June 27, 1891. 
Pror. F. L. Harvey: 
Dear Sir:—I send you by this mail two beetles that we found 
eating the corn stocks, cutting them off just below the ground 
in the same manner as the cut-worm. C. V. Mantey. 


Avupurn, Me., May 1892. 
Pror. F. L. Harvey, : 


Orono, Me.: 


Dear Sir :—Your letter of the 25d reccived. The beetles that I 
sent you last season were found where barn manure was spread on 
the land and phosphate put in the hill. There were but very few 
cut-worms on the piece and not any in the hills where we found 


the beetles. 
C.- V: MAnNteEy: 


As this beetle belongs to the same family as the May beetle and 
others that are found in the larval form in manure, probably it was 
introduced from that source. As its larvee is not known nor any 
of its habits or transformations, nothing can be asserted regarding 
it. Efforts will be made to procure the larve and determine its 
changes. We know of no remedy better than killing the beetles 
when found. 


PREDACEOUS WATER BEETLE. 
Dytiscus verticalis, Say. 
(Ord. Coleoptera: Fam. Dytiscidz.) 
The above species was unusually abundant the last season. 


Specimens were received from various places and several were 
found in the writer’s yard in Orono, and several specimens caught 
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by the cats, were taken from them. These insects are water- 
loving species and are attracted by moisture. Specimens sent by 
one party were found in the cellar among potatoes. The writer 
was much troubled by them in his cistern. The water got low and 
the cistern was filled from the river. The water was not strained 
and the larvee probably introduced that way. In a few days 
the water began to smell and became very offensive. Sey- 
eral of the beetles were taken at various times from the valves of 
the pump. When water from streams is put in cisterns it should 
be filtered, and it would be well to keep cisterns closed during 
the time these beetles are on the wing. 

The name Dytiscus means a diver and is given on account of the 
aquatic habits of the larvee of these insects. The beetles may be 
known by their oval flattened form, brownish black color with a 
dull glaucous or sea green tint. The first and second pairs of 
legs are close together, the hind distant, set far back and used for 
swimming. The species in question is over an inch and a half 
long, black above with greenish reflections ; thorax margined with 
yellow; elytra (wing covers) bordered with yellow excepting in 
front and near the hind margin bearing an oblique narrow yeliow 
band. 

The beetles, though larger, are related to the gyzating beetles 
often seen in large flocks playing on the surface of water and 
called lucky bugs by the boys. ‘The larve are aquatic and are the 
terror of the ponds and streams, likened to sharks among higher 
animals. 


Tue PARALLEL ELAPHIDION. 
Elaphidion parallelum, Newm. 
(Ord. Coleoptera: Fam. Cerambycide.) 


This comparatively rare insect was received from Mr. Burgess 
of Monroe, in the larval form found boring into the twig of a plum 
ER tree. Though of rare occurrence it 

is interesting enough to figure so it 
2 may be recognized when seen. 

Fig. 10 a shows the larva, b a 

longitudinal section of the. stem 


- . . . 

+? exposing the chrysalis in place, k 

Sa cross section of the chrysalis 
showing the boring, d, e, f, g and 
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h head and mouth part of the Jarva,7 the antenna of the beetle, 
j tip of the wing case. The beetle may be known by its dull 
brown color. It is a little over a half inchlong. The eggs are 
laid in the axils of leaf buds. The young larve bore into the 
twigs enlarging the chaunels as they grow and when mature enter 
the chrysalis state in the stem and in due time emerge as beetles. 


THe Brown Prixts. 
Piinus brunneus, Durfs. 


Ord. Coleoptera: Fam. Ptinide. 
The above named family embraces a number of minute species 
of beetles that do much injury, some boring into fruit trees, others 


into furniture, while others love 
animal food and injure hams, mu- 
seum specimens, leather bound 
books and clothing. 
The genus Piinus may be known 
by having the head and thorax 
“much narrower than the wings 
(elytra) ; the antennz about as 
long as the body, filiform not en- 
larged or branched. ‘The species 
P. brunneus, Durfs., is only one- Fig. 11. 
eighth of an inch long, dark brown and convex above, thorax 
narrower behind ; densely covered with minute hairs. It is inter- 
esting in connection with the correspondence given below. The 
insect enlarged is shown in Fig. 11, the real size being indicated 
by the hair line at the right. 


Carats, Maine, Jan. 8th, 1891. 
To Proressor BALENTINE, Orono: 

Dear Sir :—Tvo your address I send by to-day’s mail a tin box 
of red pepper. It has been in our possession since March, 1888. 
The label, which I did not notice particularly, and unfortunately 
destroyed when I opened the box, was not removed until recently. 
The pepper is, as you see, infested with bugs. The box has been 
subject to all the extremes of our climate, and if the bug would 
feed upon our vegetation might become a troublesome pest. I - 
hope that I have not foolishly intruded upon your time. 

Respectfully, 
Mrs. EstHER GARDNER, 
Calais, Maine. 
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Orono, ME., Feb. 1, 1891. 
Mrs. EstHer GARDNER, 
Calais, Me. 


Dear Madam :—The box of infested red pepper which you sent 
to Prof. Balentine proved to be too tearful a subject for his con- 
sideration, and was turned over to me. IJ have wept, sneezed and 
delayed, but finally have summoued courage sufficient to examine 
the material and am now able to name the beetles you sent, which 
possess such strong stomachs and peculiar tastes. I have won- 
dered while I have cried and sneezed, whether they have optic 
and olfactory nerves as sensitive as mine. 

The beetles were probably not in the pepper when you bought 
it, as they are Plinus brunneus, Durfs., a common, indigenous 
species known to feed upon wood, or sometimes on old books. I 
believe it has never been reported as feeding on red pepper. It 
must have found these conditions congenial as there were plump 
live larvee of several ages with the beetles in the box. The above 
species is a brother to Ptinus fur, L., an imported European 
species that attacks museum specimens and sometimes clothing. 
The species mentioned with others belong to the Family Piinide. 
Your conscience can be at ease. You have not turaed loose in 
Maine an insect previously unknown to our fauna, for Ptinus 
brunneus is an American, besides, he does not aspire to growing 
vegetation for food but is content with dead vegetable and animal 


matter. 
Yours very tearfully, 
F. L. Harvey. 


Tae Goupsmiro BEETLE. 
Cotalpa lanigera. 
Ord. Coleoptera: Fam. Scarabeide. 
This beautiful beetle, which is shown about natural size in Fig. 
12, may be known by its broad oval shape ; lem- 
on yellow color above, head and thorax glistening 
like burnished gold; the under side of the body 
coffee-colored and thickly covered with whitish 
wool; legs brownish yellow or brassy and shaded 
with green. The larvee of this insect is a large 
grub that feeds upon the roots of plants. It has 
been accused of injuring strawberries. It is 
shown natural size in Fig. 18. It requires three 


206 MAINE STATE COLLEGE 


years to mature and resembles the grub of the May 
beetle. 

Having received several letters accompanied by 
specimens of this insect, we give below one received 
the past season, with the reply, for the benefit of 
others who may need similar information. 


Frye, Maine, June 26th, 1891. 
STATE COLLEGE, 


Orono, Maine: 


I send a specimen of Beetle which I have never seen before in 
this State. Please examine it. Itis sent in a tin box package. 
Yours truly, 

ALLEN REED, 
Frye, Maine. 
Mr. Aten REED, 
Frye, Maine: 

Dear Sir:—The specimen you send is the Goldsmith-beetle, 
known to entomologists as Cotalpa lanigera, L., Family Scara- 
beide. This insect, in the perfect or beetle stage, feeds upon 
the leaves of trees, especially the pear, though other trees, as the 
elm, hickory, poplar and oak are subject to its attacks. During 
the middle of the day the beetles hide in the trees on the under 
side of the leaves, and are on the wing in the evening and morning 
twilight. The beetles come out of the ground in May and June. 
When abundant they do considerable damage to the foliage of 
trees, but they are so scaree in Maine we need not be concerned 
regarding them. This beautiful beetle always claims attention 
when found. We have specimens from the Kennebec valley and 
farther west in the State, but have never found or heard of a 
specimen being taken in the Penobscot valley or eastern part of 
the State. Will be pleased to answer any further questions you 
may ask regarding insects. 

Yours truly, 
E. cL Ears 


REMEDIES FOR BORERS. 
Mr. Rutillus Alden called our attention to an orchard in Win- 
throp, Me., owned by Mr. Dexter Remick, that was coming into 
bearing and had been kept entirely free from borers by rubbing 
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the trunk of the tree with the hand, while other orchards in the 
vicinity were infested, Regarding the matter of importance, we 
addressed some questions to Mr. Remick and condense the follow- 
ing facts from his reply: ‘* My trees, Baldwins and Benonies, are 
five years old and just commencing to bear. They are planted on 
sandy loam and have been well fertilized with manure about the 
roots and are vigorous. My orchard is younger than my neigh- 
bors’. There are orchards within a short distance of mine. My 
trees have never been scraped but are naturally smooth and I have 
never applied any washes to protect them from borers. 

I rub the trunks well with the hand twice every season, once in 
June and again in September. I rub as low as possible and to 
some height ob the trunk.” We tried to secure some larve of 
borers from the adjoining orchards, so as to learn which species 
of borer was common in the region, but did not, Under the 
circumstances we are not able to decide regarding the eflicacy of 
the remedy. We see no reason why rubbing about the crown and 
lower part of the trunk would not destroy the eggs or newly 
hatched larve of the Round-headed Borer, (see S‘ation Rept. 
1888, p. 153.) The trunk would have to be free from crevices 
and the rubbing done at the right time, to prove effectual. We 
see no special efficacy in the hand and think a stiff brush would be 
better. If it is the Flat-headed Borer (see Station Rept., 1888, 
p- 155) that is working in tbe adjoining orchards and the above 
species rare, the vigor of the trees would protect them, as this 
borer usually prefers sickly trees, and as‘it lays its eggs on the 
branches as well as anywhere on the trunk, rubbing the base of the 
trunk would not protect the tree. We hope to get some of the 
larvee this season. ; 

We have noticed somewhere another remedy that seems to be 
simple and apparently practical for the Rouwnd-headed Borer, viz: 
to dig away the dirt an inch or two at the base of the tree, then 
tie around it a piece of thick paper, allowing it to extend a foot 
or more up the trunk; then put the dirt back. This arrangement 
prevents the beetle reaching the crown to lay its eggs. ‘The paper 
should be left on the tree during the time the beetles are on the 
wing, that is from June to August. The paper could be poisoned 
with Paris green. Wrapping in this way is also advised to pro- 
tect trees from rabbits, 
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BREEDING STATISTICS. 


Dre. F. L. Rossetr. 


The material for these statistics was obtained by sending out 
blank forms to farmers all over the state. The animals reported 
on were grades and full bloods of all the more common breeds of 
cows and also comprise a large proportion of ‘‘natives.” 

It is evident that the value of such statistics as these depends 
upon the number of animals upon which they are based, and the 
accuracy of the data. We make this brief report from the 
material at hand, hoping that it may awaken such an interest in 
the subject that a larger number than have heretofore done so 
will fill out and return to me the blanks that will be mailed them 
each year. This is a matter of general interest to farmers and 
stock breeders and we would urge upon them the importance of 
filling out the enclosed blanks as fully as possible. It is desired 
that the weight of the calves shall be taken within twenty-four 
hours of birth. Where conveniences are not at hand for doing 
this, that item may be omitted,as an estimated weight is not 
sufficiently accurate. We particularly desire that the last item 
on the blank should be carefully considered. We would decide 
the period of heat so as to include six or eight hours in the first 
part, the last six or eight hours in the last part, and the rest we 
would regard as the middle part of heat. 

The reports that have already been received indicate that there 
may be some relation between the time of service and the sex of 
the calf. If this should prove to be true, it is a matter of con- 
siderable importance and we desire that great care be taken to 
correctly record the time of service. 

The average period of gestation for 257 cows reported was 
three and one-half hours over forty weeks or 281.72 days. For 
the bull and heifer calves the average time was practically the 
same, for the bulls 281.74 days and for the heifers 281.69. ‘The 
shortest period, 243 days, resulted in a heifer calf. The two 
longest periods were 303 and 304 days and the calves were both 
bulls. Of the 257 calves 135 were bulls and 122 heifers. 

Of the 113 calves of which the weight at birth was given, the 
average weight is found to be 73.62 lbs. The average weight of 
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58 bull calves was 76.80 lbs., and of 55 heifer calves 70.11 lbs. 
The bull calves averaged 6.69 pounds the heavier. The heaviest 
and lightest calves were both heifer and weighed 122 and 40 
pounds respectively. 

Eighty-two cows were reported as having been served during 
the first part of their heat, and they produced thirty-one (37.8 
per cent.) bulls and fifty-one heifers (62.2 per cent.) 

Of seventy-six cows served during the last part of their heat, 
forty-two, or 65.26 per cent. produced bull calves and thirty-four 
(44.74 per cent.) produced heifers. 


SUMMARY. 
DURATION OF PERIOD OF GESTATION OF 257 COWS. 


WEP Tei lao sages Oooo boOdTboncAC »eeeeee -304.00 days. 
Minimum ae ee yews ane iotnetter ers so oooc coon nooood ooo Ru AID) 
Average when calf was a bull ----- podonm seo dgccocs Alpi 


Average when calf was a heifer......-.--...2.--.--281.69 * 
General AVeraAve. = «2 wc cces cee e ce eer neceses sere mesms2oluga 


WEIGHTS OF 113 CALVES AT BIRTH. 


Maximum Wei@ht...c.00 620. cccccseennes coe eeseeeee 122.00 IDS. 


METAL WISE ote e2 ais) anlcis cc on we ener wiclein wieis'senivic see- 40.00 * 
Average weight of bull calves...-..-...+0.+------ Aeron (ic) teh Ot 
Average weight of heifer calves............-+-.----- 70-11 * 
(Gal AYES. saeco conden cous boos Sadr oon Sapadoogs Felalse £ 


RELATION OF THE TIME OF SERVICE OF 158 COWS TO THE SEX 
OF THE CALVES. 
82 cows served during the first part of heat produced 
31 bull calves and 51 heifer calves. 
76 cows served during the last part of heat produced 
42 bull calves and 34 heifer calves. 
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